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ABSTRACT

This study examined food-borne illnesses in Taiwan's preschools which are a
major cause of personal distress and preventable death. They are of particular concern in
preschools as very young children are highly susceptible to food-borne illnesses. Previous
studies that comprehensively investigated the factors impacting food-borne illnesses in
Taiwan were not found in the literature. The development of a universal food safety
model is necessary as a means to measure relevant constructs. Application of the model
should be able to prevent the occurrence of food-borne illnesses in organizations. This
explanatory (correlational) study examined the relationships among food facilities, food
service workers, the flow of food, and food-borne illnesses in Taiwan's preschools.
Multiple regression testing of the hypothesized model supported all hypotheses.
When the variables in Hypotheses H1 to H5 were tested separately, the findings
indicated that for food service workers, "attitudes toward food safety and sanitation" and
"personal hygiene" were significant positive explanatory variables of food facilities and
the flow of food. Furthermore, "attitudes toward food safety knowledge and training" and
"personal hygiene" were significant negative explanatory variables of food-borne
illnesses. For food facilities, "environment" and "equipment and water supply" were
significant negative explanatory variables of food-borne illnesses. For the flow of food,
"food storing", and "food preparation and cooking" were significant inversely related
explanatory variables of food-borne illnesses. When all variables were tested together in
the hypothesized model constructed in Hypothesis H6, the findings indicated that
"attitudes toward food safety knowledge and training", "personal hygiene", "food
receiving and serving" and "food storing" were significant negative explanatory variables

of food-borne illnesses. This study suggested that food managers should develop a policy
to ensure that personal hygiene is more important than the food production flow, and to
let employees know that food safety knowledge and training can reduce the risk of foodborne illnesses. The limitation of the study regarding generalization, and
recommendations for future research to replicate the study in other countries or different
school levels, are also included.
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CHAPTER I
INTRODUCTION TO THE STUDY
Introduction and Background to the Problem

Food safety and sanitation has become an issue of special importance for the
world because unsafe foods can cause death, lost customers, waste, illness, and economic
burdens (Loken, 1995). Food-borne illnesses are caused by the consumption of
contaminated food (Arduser & Brown, 2006). Any type of food may be the source of
illness, but certain food items have a greater potential for causing food-borne illnesses
than others (Khan, 1991). However, no empirical studies were found that investigated the
factors impacting food-borne illnesses. There is a need to develop theoretical
formulations of food safety and sanitation models to further understand the relationship
among food facilities, food service workers, the flow of food, and food-borne illnesses.
The model should be able to identify potential health hazards, to establish strategies to
prevent their occurrence, and to make significant improvements in food safety.
The reduction of occurrences of food-borne illnesses has always been an issue of
great importance in Taiwan (Su, Chiu, Tsai, Lee, & Pan, 2005). Food safety has emerged
in recent years as a major area of both consumer concern and congressional concern in
Taiwan. An increased number of people including very young people are at risk for foodborne illness because of a compromised ability to fight illnesses (Finch & Daniel, 2005).
With an increasing population of preschool children in Taiwan, greater attention has been
given to the problems of food-borne illnesses. The issues of preschool food services are
similar to those for colleges and universities; there are only distinct differences (Khan,
1991). Taiwan's preschools provide children with meals and snacks based on the time the

children spend at the preschools. Many preschool food services are limited to operate
only during the lunch hour, and many food facilities have to be designed based on the
school lunch program requirements. The origin of food-borne illnesses in preschools is
often due to the neglect of food quality and food management. If the quality of the food
has been compromised by poor handling or other sanitation oversights, it may affect a
child's development, interrupt their educational progress, or threaten their health and life
(Wang, 2002).
Purpose of Study
Despite the study's focus on preschools, examining food safety and sanitation in
preschools should also yield insights for educational institutions in general. The broad
purpose of this non-experimental, quantitative and correlational (explanatory) research is
to develop a framework that can explain and prescribe successful food safety procedures
in preschools. The specific purposes of this research are to:
1. Describe Taiwan's preschools in terms of food facilities, food service workers,

the flow of food, and food-borne illnesses.

2. Explain the relationships among food facilities, food service workers, the flow
of food, and food-borne illnesses in Taiwan's preschools.
Definition of Terms

Food Facilities
Theoretical Definition
Food facilities mean the physical facilities in a food establishment (Cichy, 1994).

Operational Definition
There are two dimensions in food facilities; work areas and equipment (Arduser
& Brown, 2006). In this study, work areas were categorized into floors, ceilings, walls,

lighting, ventilation, water, and plumbing, and were measured by an 8-item scale that was
developed by the researcher (see Appendix A). Equipment was categorized into kitchen
equipment and utensils, and was measured by a 6-item scale that was developed by the
researcher (see Appendix A).
Food Service Workers Practices and Attitudes
Theoretical Definition
A food service worker is someone under general supervision, who prepares, cooks,
and serves food; cleans food preparation areas, dining areas, and associated equipment;
and performs related work as required (Cichy, 1994). Food service workers practices are
the practices of personal hygiene of individual food handlers (Clayton & Griffith, 2004).
Food service workers attitudes are the food handlers' individual's beliefs and attitudes
toward food safety that will be related to their behaviors (Jennings, 2006).
Operational Definition
In this study, food service workers practices were measured by Lin and Sneed's
(2005) 10-item Food Safety Practices Scale. Food service workers attitudes were
measured by Lin and Sneed's (2005) 9-item Food Safety Attitudes Scale (see Appendix

A).

The Flow of Food
Theoretical Definition
The path that the food products follow from procurement to service is referred to
as the food flow (Khan, 1991).
Operational Definition
McSwane, Rue, Linton, and Williams (2003) have identified two dimensions in
the flow of food: receiving and storage, and preparation and handling. In this study, the
flow of food was measured by a 19-item scale that was developed by the researcher (see
Appendix A).
Food-borne Illnesses
Theoretical Definition
Food-borne illnesses are diseases that are carried or passed to human beings
through the contamination of food (Khan, 1991).
Operational Definition
In this study, food-borne illnesses were measured by a self-report of the number
of occurrences of food-borne illnesses in Taiwan's preschools during the 2004,2005 and
2006 school years.
Taiwan's Preschools
Theoretical Definition
In Taiwan, a preschool is an institution that offers childcare and educational
services for children, ages four to six. The educational goals of Taiwan's preschools are
as follows: (a) the preservation of children's physical and psychological health; (b) the
cultivation of children's manners; (c) the enlargement of children's life experience; (d)

the improvement of children's value judgments; and (e) the teaching of children's group
participation (Ministry of Education [MOE], 1992; Wang, 2002).
Operational Definition
In this study, a Taiwan's preschool was one that had registered with the Taiwan
government and was listed in the Ministry of Education web site (http://www.edu.tw/).
Food Service Directors

TheoreticalDefinition
The food service director serves as a leader, motivator and expert relative to
successful operation and execution of all areas of production and sales in the food service
departments (Lin & Sneed, 2005).
Operational Definition
In this study, a food service director is employed in a preschool that is listed in the
Ministry of Education web site.
Assumptions

This study is based on the following assumptions:
1. Respondents are truthful, knowledgeable, and willing to participate in the mail
survey.
2. The list of Taiwan's preschools on the Ministry of Education web site is
accurate.

3. The food coming into the preschools is not contaminated.
Justification

This study is justified due to its significance, the fact that this is a researchable
topic, and it is a feasible study. The prevalence of food-borne illnesses is significant, both

in terms of human suffering and loss of productivity in the work place. Specifically, the
best available data on food-borne illnesses demonstrates the following: (a) millions of
illnesses and thousands of deaths each year can be traced to contaminated food, and (b)
food-borne illnesses generally cause temporary disorders of the digestive tract, but they
can also lead to serious, long-term health consequences (Egendof, 2000). Globally, the
occurrence rate of food-borne illness is nearly one in three (Centers for Disease Control
and Prevention [CDC], 2005). In 2005, there were 3,351 preschools registered in Taiwan,
with 224,219 children enrolled (MOE, 2006). As children are particularly susceptible to
food-bone illnesses, this study hopes to derive an improved understanding of the factors
impacting food-borne illnesses in Taiwan's preschools.
The research is feasible because the participants and subjects were accessible, and
the research could be conducted through a mail survey. The topic is researchable because
the study contained scientific questions and all variables could be measured. The
researches also established a reasonable time frame in which to conduct this study and
included realistic cost factors.

Delimitations and Scope
This survey is conducted based on the following delimitations and scope:
1. The geographic area was limited to Taiwan.

2. The participants were all food service directors in preschools that were
registered.
3. The participants were able to read, write, and speak Chinese, and they are at
least 18 years or older.

4. The participants had been employed at their preschools for at least the past six

months.
Chapter I of the study provides an overview of the study. It includes a background
of the study problem, the purposes of the study, the definitions of terms, the assumptions,
justification, and the delimitations. Chapter I1 presents the literature review, theoretical
framework, research question and hypotheses identified for this study. Chapter I11
summarizes results of the research. Chapter IV reports descriptive characteristics of the
final data-producing sample and the results of hypothesis testing. Chapter V provides a
discussion of the findings and interpretations.

CHAPTER I1
LITERATURE REVIEW, THEORETICAL FRAMEWORK, RESEARCH
QUESTION, AND RESEARCH HYPOTHESES
Literature Review

Food safety and sanitation are significant problems in Taiwan, and lapses in the
care and handing of foods often cause a variety of diseases known as food-borne illnesses
(Taiwan Department of Health, 2002). Food-borne illnesses can be particularly
devastating for children. To understand the problem of food-borne illnesses in Taiwan's
preschools, it is important to understand the educational system and to have an
understanding of the causes of food-borne illnesses. The Review of the Literature serves
to establish the theoretical framework of this study, the research question, and the
research hypotheses to be tested.

Taiwan's Preschool Education and Food Service
History of Taiwan's Preschools
Early childhood education in Taiwan is little more than a century old (Xu, 1993).
It began with Tainan's Guan Di Temple Preschool, which was established in 1897, as the
first preschool in Taiwan-predating

the first preschool of mainland China by six years

(Hong, 2002; Meng, 1997). In the first year, there were 20 students, two-thirds of them
girls and one-third boys. However, as worshippers at the Guan Di Temple began to
influence the teachings in the preschool, the student body gradually changed from
Taiwanese to Japanese. After three years, Guan Di Temple Preschool closed (Hong,
2002; Meng, 1997; Xu, 1993).

Intellectuals and the Japanese ruling class immediately established the Taipei
Private Preschool in 1900. After six years, this preschool also closed because of a lack of
funding (Gao, 1999; Hong, 2002; Meng, 1997). Although the promotion of children's
education in Taiwan encountered difficulties in the early years, missionaries, local
residents, and Japanese government officials endeavored to establish preschools around
Taiwan (GAO, 1999; Hong, 2002; Meng, 1997).
By 1972, the Ministry of National Defense became involved in education,
establishing children's care schools to care for children of professional soldiers (Chang,
2003). In 1975, the farm village schools became village children's care schools. In 1989,
the village children's care schools were transformed into community children's care
schools (Chang, 2003). All elementary schools, teaching institutions, governmental
departments, religious communities, and businesses have worked to establish institutions
of education for young children (Chang, 2003; Hong, 2002; Meng, 1997).

Preschool Education in Taiwan
Wang (1999) and Zhao (1999) argued that the current state of education in
Taiwan, especially early childhood education, is built on the theoretical basis for
contemporary early childhood education that is used in the U.S. Readers will see there
are, however, notable differences in early childhood education between Taiwan and the
United States. The most evident is the relationship between teacher and parent and the
responsibilities that teachers and schools have for their students (MOE, 2002). This brief
review of education in Taiwan allows readers to draw comparisons between preschools in
Taiwan with those in the United States and elsewhere.

All Taiwan's educational laws are passed based on historical background and
social demands. By the chronological order in which laws were passed, it is possible to
interpret their historical significance (MOE, 1992; Lan, 1998). The laws addressing
Taiwan's children's care schools and preschools follow:
The Children's Care School Setting Law was announced by the Ministry of the
Interior in October 1955; the latest Modification was announced in August 1981. The
Children's Welfare Law was announced by the President in February 1973; the latest
Modification was in June 2003. The Children and Adolescence Welfare Law was
announced by the President in May 2003. Standards for Preschool Courses were
announced by the Ministry of Education in August 1929; the latest Modification was
passed in January 1987. The Teacher Cultivation Law was announced by the President in
February 1994; the latest Modification was in December 2002. Teacher Qualification
Requirements for Preschools were announced by the Ministry of Education in November
1995.
Preschools belong to educational institutions that are supervised by the Ministry
of Education, but in the Direct Municipality, are overseen by the Bureau of Education
(Taiwan Government Information Office, 2001). Preschools in Taiwan accept children
from 4 to 6 years of age. Educated parents can turn to a local supervisor to apply to
preschools for their children who are less than four years old. According to the
"Preschool Education Law" passed in November 1980, and the "Preschool Curriculum
Standards" that the Ministry of Education revised and publicized in 1987, preschool
education in Taiwan aims to promote the sound development of both body and mind of
children, from four years of age to those who have not yet entered elementary school

(MOE, 1992; Wang, 2002). The educational goals of a preschool are as follows: (a) the
preservation of children's physical and psychological health; (b) the cultivation of
children's manners; (c) the enlargement of children's life experience; (d) the
improvement of children's value judgments; and (e) the teaching of children's group
participation (MOE, 1992; Wang, 2002).
Preschools belong to social welfare institutions, which are supervised by the
Ministry of the Interior (Ministry of the Interior, Taiwan, 1988). In cities and counties
(the Direct Municipality included), children's care schools are established under the
Department of Social Welfare, and in villages and towns these schools are managed
under the Section of People's Affairs. Children's care schools are allowed to enroll
children from one month to six years of age (Government Information Office, Taiwan,
2001). The Department of Infant Care serves children ages one month to two years, and
the Department of Children Care takes care of children from two to six years
(Government Information Office, Taiwan, 2001). The educational goals of a children's
care school are as follows: (a) the improvement of children's physical and psychological
health; (b) the development of good eating habits in children; (c) the enlightenment of
children's basic life skills; and (d) the increase of children's happiness.
The Taiwanese government formed the Preschools and Children's Care School
Integration Promoting Commission, attempting to integrate preschools and children's
care schools (Wang, 2002). To equalize the quality of public and private preschool
education, the government is distributing a "preschool education coupon," hoping to
allocate resources, to ease the gap of popularity between public and private institutions,
and to encourage those not yet registered preschools to become legalized and provide

safe learning environments for children.
Despite the increase in demand for preschool education, Wang (2002) reported
that in the traditional Taiwanese education system, preschool education was seldom
planned, was less likely to have integrated policies, and had the lowest budgetary support
for early childhood efforts. Preschool education receives less money than elementary
schools, high schools, colleges, and universities (MOE, 2002).
The growth of preschool education in Taiwan is related to many factors including
the economy, social status changes, an increase in the number of nuclear families (rather
than extended families), female employment, and economic activity increases (Wang,
2002). Many mothers send their children to preschool education institutions, such as
children's care and preschool, to have them cared for by professional staff while they
enter the workforce (Wang, 2002). Today, the Taiwanese government not only
establishes elementary schools, it encourages private institutions devoted to children's
education and subsidizes pre-elementary educational institutions (Chang, 2003). With
changing cultural and social conditions in Taiwan, including the movement of more
women into the work force and a decline in birthrate, there are fewer and fewer children
in each family (Lee, 2003). As each child is highly precious, parents place greater
emphasis on early childhood education (Lee, 2003).
Preschool Teachers
In Taiwan, because of the difference in pre-elementary institutions, the
qualifications of teachers differ.

For example, preschool teachers must be either

graduates of a Teacher's College, or graduates of a university who have completed an
education program and have passed the qualification evaluation of the Intern System.

The teachers in children's care schools must be either graduates of related departments,
or qualifiers of a related credit program conducted by the government. As a result, in
recent years, teacher education in Taiwan has been elevated to the college level, and the
government has raised teaching qualifications (Chou, 2003). According to a nationwide
preschool education census conducted in 2002, 32.95% of preschool teachers graduated
from a university or college, and 37.1 1% from a training school (MOE, Taiwan, 2002).
The laws that govern preschool education mandate that each class must have two
teachers for 30 children; a student to teacher ratio of 15:l (MOE, 2002). The public
preschools met the standard in 2000, but the private preschools surpassed the standard.
In 2005, each public preschool teacher had to care for 11.6 children, fewer than the 13.8
in 2004, while private preschools accomplished a 9.8 student to teacher ratio, compared
with 10.5 in 2004 (MOE, Taiwan, 2002). On the basis of the student to teacher ratio,
private preschools provide higher quality preschool education.
Food Service in Taiwan's Preschools
Wu and Lu (1992) indicate that Taiwan's public preschools provide meals two to
three times a day, and private preschools provide meals three times a day. To achieve the
goal of a healthy children's diet, the menu should be designed in accordance with a
balance of weekly nutrition. Meals should be provided as follows (Wu & Lu, 1992): (a)
children staying in preschools four hours should receive one snack or refreshment during
that period; (b) children staying in preschools eight hours should receive one meal and
two snacks or refreshments during the day; and (c) children staying in preschools more
than eight hours should receive two or more meals with morning and afternoon snacks.

The recommendations made by Wu and Lu (1992) may be of interest to readers
who are not familiar with dietary habits in Taiwan. They suggested that the diet for
preschool children should be diverse: (a) the diet should consider seasons and activities,
and serve such items as rice dumplings in the Dragon Boat Festival, rice balls in the
Lantern Festival, and moon cakes in mid-autumn; (b) fruit, milk or dairy products, sweet
soup, or meat soup will be preferred for snacks or refreshments; and (c) the food selection
should fit a child's age.
With this number of meals and snacks being prepared, the management of food in
preschools becomes a significant challenge for staff who strive to ensure it meets dietary
and nutrition needs, and maintain high standards of food sanitation (Su, 2004). There are
specific concerns that preschool staff should notice when preparing food for children (Wu
& Lu, 1992): (a) pay attention to sanitation and hygiene; (b) select fresh, high-quality,

economic food; (c) pay attention to nutrition maintenance; and (d) ensure the food
conforms to children's digestive systems. In addition, preschool teachers should be
educated to pay attention to the safety problems of children, and be trained to handle any
accidents. If there is an accident, teachers should know how to deal with problems in
order to protect the personal safety of children (Guo, 1985).
Children of four or five years of age should participate and learn about preparing
meals and cleaning up after meals as part of the formation of good dietary habits and
manners. Parents, teachers, and relatives should set a good example, and begin the
paradigm for children, by helping children establish good diet habits and manners
through the process of modeling (Mizutani & Eizo, 1981). All children should be taught,
by example and through daily reminder, to: (a) wash hands before meals; (b) do not eat

food that has fallen on the table or floor; do not use dishware that has fallen on the floor
(Shi, 2000; Su, 2004); (c) do not share food with others; do not pass leftovers to others;
(d) do not eat what others have left; and (e) help with food and meal preparation and
cleaning (Mizutani & Eizo, 1981).
Food-borne Illnesses
Food-borne Illnesses in Taiwan
Although many people associate food-borne illnesses primarily with meat, poultry,
eggs, and seafood products, many other foods including milk, cheese, ice cream, orange
and apple juices, cantaloupes, and vegetables, have also been involved in outbreaks
during the last decade (Egendof, 2000). Loken (1995) listed some of the results of foodborne illnesses: (a) loss of customers and sales, (b) loss of prestige and reputation, (c)
legal suits resulting in lawyer and court fees, (d) increased insurance premiums, (e)
lowered employee morale, ( f ) absenteeism of employees, ( f ) need for retraining
employees, and (g) embarrassment. While food is an indispensable source of nutrients for
humans, it is also a source of microorganisms. Microorganisms in foods may be one of
three types; beneficial, spoilage, or pathogenic (Hui et al., 2002). Food-borne pathogenic
bacteria can be spread by (a) food handlers' coughing and sneezing and via their hands;
(b) animal, insect, and bird droppings, hair, etc.; and (c) inanimate objects such as towels,

dish cloths, knives, boards, and any tools used in food processing (Hui et al., 2002). In
general, there are three elements that are necessary for food-borne illness to occur: (a)
food is contaminated by pathogens; (b) food containing pathogens is ingested; and (c) the
amount of pathogens ingested was over the threshold of the body's resistance (Guo,
1985). Depending on the pathogen, the first contamination may be concentrated enough

to cause symptoms or, in the case of poorly handled foods, the initial contamination may
itself have been unimportant, but it may contain microorganisms that are able to
reproduce to a level that cannot be tolerated. In either case, once ingested pathogens
surpass the body's level of resistance, and symptoms of food poisoning occur (Guo,
1985; Zheng, 1995).
Loken (1995) argued that there are at least 12 causes of food-borne illnesses and
five factors cause 80 percent of the cases. Four of the five factors relate to
tirneltemperature. These four timeltemperature factors are: (a) improper cooling, (b)
preparation 12 hours or more in advance of serving, (c) inadequate reheating, and (d)
improper hot storage (Loken, 1995). Cultural and social change has paired with improved
methods and technologies for food safety in Taiwan. During the 20th Century, these
changes have reduced the number and severity of food-borne cases in the region, but the
heat and humidity of the summer months continues to challenge even the most careful
food preparation. The total population of Taiwan was 22,604,550 in 2003. It had 251
outbreaks of food-borne illness with a total number of 5,283 patients treated. Most cases
of food-borne illnesses occurred from June through September.
Food-borne Illnesses in Taiwan's Preschools
While food-borne illness is an issue for everyone in Taiwan, it is of particular
concern in preschools (Lee, 2001) as very young children are highly susceptible to foodborne illnesses (McSwane et al., 2003). Through the years, various types of food-borne
illness have occurred in preschools in Taiwan. The origin of food-borne illnesses in
preschools, like that elsewhere, is often due to the neglect of quality control and
management of food by manufacturers of food and beverages. But no matter the source

of contamination, it is of particular concern for preschools, since children have lower
resistance to many pathogens carried by food, based on their smaller body size (Guo,
1985).
Many children have had food-borne illness and were not aware of it. How do
preschools know there is a problem? The symptoms of food-borne illness occur almost
immediately or may break out after 24 hours, or after a few days (Zheng, 1995). The
symptoms include fever, vomiting, diarrhea, and stomachaches. These symptoms could
cause death if the ill person is not sent to the hospital (Lee, 2000; Lee & Yang, 2000; Su,
2004; Zheng, 1995).
When there is a failure in food sanitation that results in the outbreak of a foodborne illness epidemic linked to a school, educators and school personnel, parents, and
healthcare providers must act rapidly to care for the children (Su, 2004). Preschools
should: (a) send affected children to the hospital promptly when food-borne illness occurs;
(b) keep the leftovers, as well as patient vomit and excrement for the purpose of
determining the reason for food-borne illness and for medical reference; (c) inform and
ask the local health department to send officers immediately; and (d) inform parents.

(Huang & Wong, 1995; Willett, 1990; Zhen et al., 1995). Moreover, be sure not to induce
vomiting if food leftovers had a strong acid or strong base aroma, do not use acid or basic
neutralization home treatment methods, and do not feed a child or adult suspected of
having food-borne illness from milk or eggs. The best measure to combat food-borne
illness is providing medical treatment (Zheng, 1995).

Factors Impacting Food-borne Illnesses
Food Facilities

Many food safety and sanitation problems can occur because of facility or
equipment problems. Maintaining proper sanitation standards in an improperly designed
food service facility is difficult (Marriott & Gravani, 2006). Arduser and Brown (2006)
argued that the entire food facility which includes work areas and equipment should be
designed for easy cleaning and maintenance. It is important to eliminate hard-to-clean
work areas, as well as faulty or overloaded equipment. The appropriate design and layout
of facilities, such as the kitchen, dishwashing machine, and dining area, should provide
an environment in which work can be done efficiently and effectively (McSwane, Rue, &
Linton, 2000). The following sections further develop the content and theoretical
grounding of food facilities and primarily focus on work areas and equipment.
Work areas. Materials used for floors, walls, and ceilings in work areas must be:

(a) smooth, (b) nonabsorbent, (c) easy to clean, and (d) resistant to damage and
deterioration (McSwane et al., 2003). Floor surfaces should be durable, non-absorbent,
anti-slip and without joints and crevices in which dirt, bacteria and insects can lodge
(Hobbs & Roberts, 1993). There are four basic types of floors; hard floors, resilient floors,
wood floors, and carpeting (Cichy, 1994). One of the most important factors in choosing
flooring material is porosity (Arduser & Brown, 2006). Porosity is defined as the extent
to which the floor absorbs liquids. A flooring material that is highly absorbent, causes the
growth of microorganisms. Therefore, the Food and Drug Administration (FDA) and
most local codes prohibit the use of carpeting in floor areas exposed to large amounts of
water or grease. Such areas include walk-in refrigerators, dining rooms, equipment and

utensil storage areas, washing areas, handwashing areas, garbage storage rooms,
restrooms, and food storage and production areas. Using anti-slip floor coverings is a
good safety precaution for high-traffic areas, such as those behind the food production
line and in warewashing stations (Cichy, 1994). If worker areas use anti-slip floor
coverings, these surfaces should also be impervious, nonabsorbent, and easy to clean. If
floors are cleaned with large amounts of water or if they are exposed to fluid waste from
equipment, they must have properly installed floor drains with traps. The FDA's code
also indicates that the junctures between walls and floors shall be coved and closed to a
margin of no larger than Irnm (one thirty-second inch).
McSwane et al. (2003) suggested that walls and ceilings in work areas must be
made of a light colored material to enhance the artificial lighting in these areas. The FDA
states that all wall and ceiling coverings must be attached so that they are easily cleanable.
A ceiling is necessary in food preparation areas to prevent dust falling from the roof or
upper structure (Hobbs & Roberts, 1993). Moreover, studs, joists, and rafters many not be
exposed in walk-in refrigerators, food preparation and diswashing areas, and restrooms.
Cichy (1994) argued that adequate lighting is essential in all food work areas.
Proper lighting in production and dishing areas can increase productivity, improve
workmanship, reduce eye fatigue and employee irritability, and decrease accidents and
waste due to employee error. Good lighting in kitchens also improves concentration and
safety; it also deters insects and vermin (Hobbs & Roberts, 1993). Light intensity is
measured by foot-candles units where one foot-candle equals one lumen per square foot
(a lumen is a measure of power equal to 0.0015 watt). Foot candles are measured using a
light meter. The FDA recommends at least 10 foot-candles (1 10 lux) at a distance of 30

inches (75 cm) above the floor in all areas and rooms during periods of cleaning. In areas
used for handwashing, warewashing, equipment and utensil storage, and in restrooms, the
minimum is 20 foot-candles (220 lux) at a distance of 30 inches (75 cm) above the floor.
At least 50 foot-candles (540 lux) is required when food employees are working with
potentially hazardous food, equipment, or utensils.
Good ventilation equipment is another significant factor in maintaining a clean
food service environment (Arduser and Brown, 2006). Ventilation equipment is designed
to keep rooms free of excessive heat, steam, condensation, vapors, obnoxious odors,
smoke, and fumes (McSwane et al., 2003). The FDA specifies that ventilation devices
must be sufficient in number and able to prevent grease or condensation from collecting
on walls and ceilings. Otherwise, it is necessary to clean intake and exhaust air ducts, and
change filters so that they do not become a source of contamination by dust, dirt, and
other materials.
Water serves multiple functions in the processing of food, including cleaning,
conveying, steam generation, heat exchange, and as mixing ingredient, etc. In food
(

establishments, water shall be obtained from a public water system or a nonpublic water
system that is constructed and maintained according to the local law (McSwane et al.,
2003). Potable water, commonly known as "drinking water", means water that meets the
Drinking Water Regulations. A public water system is an approved water source and is
convenient for the food industry to use (Hui et al., 2002). The purpose of a water
distribution system is to deliver water in adequate quantity and acceptable quality. There
has to be a system in place to ensure the continuous use of safe potable water in food
production and processing. There shall be no cross-connections between the potable

water supply and any nonpotable or questionable water supply (Hui et al., 2002). A
plumbing system must include a backflow prevention device to prevent indirect crossconnections caused by backflow or back siphonage (Cichy, 1994). Arduser and Brown
(2006) indicated that plumbing systems that have not been installed properly and
plumbing systems that have not been maintained will cause potable and non-potable
water to mix.

Equipment. It is the responsibility of every food service worker working in the
food industry to keep things clean and sanitary. Cleaning involves removal of visible soil
from the surfaces of equipment and utensils. Sanitary means healthful or hygienic and
involves reducing the number of disease-causing microorganisms on the surface of
equipment and utensils to acceptable public health levels (McSwane et al., 2003).
Kitchen equipment is potentially hazardous even when it is in perfect working condition
(Rande, 1996). Kitchen equipment and utensils must be thoroughly cleaned with fresh
water and a clean cloth (McSwane et al., 2000). Arduser and Brown (2006) stated that
heat or chemicals can be used to reduce the number of bacteria to acceptable levels. Heat
sanitizing involves exposing equipment to high heat for a sufficient length of time.
Chemical sanitizing involves immersing an object in, or wiping it down with bleach or a
sanitizing solution. Cleaning and sanitizing can be performed manually or mechanically
(Cichy, 1994). Manual cleaning and sanitizing is usually used for in-place equipment.
Cleaned equipment and utensils shall be stored in a clean and dry location The FDA
specifies that cleaned equipment and utensils should not be exposed to splash, dust, or
other contamination; and stored at least 15 cm (six inches) above the floor. Most
Taiwan's preschools clean and sanitize equipment and utensils manually. Moreover,

safety hazards can increase substantially if kitchen equipment in not properly maintained
(Rande, 1996). Maintenance of food equipment must follow the manufacturer's printed
directions for care and operation, and stress careful operation and maintenance schedules
(McSwane et al., 2003). Additionally, equipment should have repairs performed promptly
(McSwane et al., 2003). The FDA and the American Standards Institute (ANSI) require
food equipment and utensils to be: (a) smooth, (b) easily cleanable, (c) easy to take apart,
(d) easy to reassemble, and (e) equipped with rounded corners and edges.
Food Service Workers
Food service workers practices. Humans play a very important part in spreading
harmful and infecting bacteria (Hui, 2002). Good personal hygiene is necessary for food
safety prevention of food-borne illness. Personal hygiene means good health habits
including bathing, hair washing, wearing clean clothing, and frequent handwashing
(McSwane et al., 2003). It is the best way to stop bacteria from contaminating and
spreading into new areas. Loken (1995) argued that infected persons and poor personal
hygiene account for about 25% of food-borne illness outbreaks. Arduser and Brown
(2006) listed the most important items that every food employee must practice: (a) have
short hair andlor hair contained in a net; (b) be clean shaven or facial hair contained in a
net; (c) wear clean clothes/uniforms; (d) have clean hands and short nails; (e) wear no
unnecessary jewelry; (f) take a daily shower or bath, (g) do not no smoke in or near the
kitchen; and Q wash hands prior to starting work, and periodically after handling any
foreign object like the head, face, ears, money, food, boxes or trash. Moreover, food
service workers must put on a clean pair of gloves after they complete cleaning and
mopping within their work area. Food handlers can use disposable gloves as an extra

barrier to help prevent contamination of foods (McSwane et al., 2003). There are
additional activities that will help a person to achieve the goal of personal hygiene: (a)
the nose should not be touched when food is being handled, (b) the mouth or lips should
not be touched by hands or utensils which may come into contact with food, (c) the ear
canals should not be handled in food processing areas, (d) teeth should be kept clean and
visits to the dentist should be regular so that teeth can be kept in good repair, (e) feet
should be washed regularly, and the toenails kept short and clean, (f) it is particularly
important to keep all cuts, burns, scratches, and similar openings of the skin covered with
a waterproof dressing, (g) if cosmetics are used by food handlers, they should be used in
moderation, and (h) spitting should never occur, because germs and bacteria can be
spread by this objectionable habit (Hui, 2002).
Food service workers attitudes. Many organizations lack the education, training,

and experience to change people's behavior. An error in time and temperature
management, cross contamination, or the personal health and hygiene of food employees
can increase the risk of food-borne illnesses. For many years, managers in food
establishments regarded food safety training as a cost of doing business. However, today,
more and more leaders realize that food safety training is not a cost to the operation; it is
a critical and essential investment (McSwane et al., 2000). To provide protection against
food poisoning, it is necessary to acquire updated knowledge of production, harvesting,
and storage techniques for accurate evaluation of the quality and safety of raw materials
(Marriott & Gravani, 2006). It is very important for food service mangers to educate their
employees about food safety, and train them to use appropriate food handling procedures
that meet company standards, industry standards, regulatory standards, and consumer

expectations. A food safety program should be planned and organized and treated as a
part of the production process. Food safety training is the key to reducing sanitation risks
and increasing personal satisfaction (Cichy & Hickey, 2005). In addition to a lack of food
safety training, accidents and injuries may also be caused by unsafe equipment or
conditions. It is the food service employees' responsibility to periodically conduct inhouse safety inspections to identify and correct hazards. Food staff will show an interest
in food safety if food managers emphasize its importance during initial training and then
regularly reminds them about food safety (Cichy & Hickey, 2005). Besides food service
workers, food service managers must be trained in the principles of food hygiene so that
they can in turn train and supervise the workers responsible for processing, preparation,
storage and service of food (Hobbs & Roberts, 1993).
As part of an organized approach to food safety, it is important to ensure the
involvement of all food service workers. Loken (1995) listed the following specific
guidelines that can be helpful: (a) develop a food safety committee; (b) establish
accountability for meeting food safety responsibilities; (c) allow for employee input to
identify conditions hazardous to food safety and to bring such conditions to
management's attention; (d) provide training prior to all new job assignments; (e) update
training at least annually as work processes and ingredients change; (f) maintain records
of training; (g) train all supervisors in pertinent food safety matters; (h) schedule an
available certified manager on all shifts; and (i) develop procedures for problem reporting,
problem investigation, corrective action, and follow-up.

The Flow of Food
The flow of food primarily focuses on two dimensions; receiving and storage, and

preparation and handling (McSwane et al., 2003). In recent years, several authors
concluded that there are seven dimensions of the flow of food: purchasing and receiving,
storing, preparing, cooking, serving and holding, cooling, and reheating.

Purchasing and receiving. The flow of food at a food establishment begins with
purchasing and receiving. McSwane et al. (2003) argued that poor purchasing and
receiving procedures increase the chance of theft, acceptance of underweight
merchandise, waste, contamination and acceptance of products that do not meet
specifications. Moreover, all suppliers should meet government health standards.
Delivery vehicles should have adequate refrigeration and freezer units, and foods should
be packaged in protective, leak-proof, durable packaging (Arduser and Brown, 2006).

Storing. Once food is delivered, it flows from receiving into storage. Storage
equipment needs to be of sufficient size and capacity to prevent time and temperature
abuse of foods (Bryan, 1993). Food service workers shall not let food lay around that has
passed its expiration date. All food items need to be rotated to confirm that the oldest
items in inventory are used first (Scott & Sockett, 1998). Potentially hazardous food and
refrigerated meat that has been prepared in house can be stored for a maximum of seven
days at 41°F (5OC) or lower (Loken, 1995). To avoid cross-contamination, store raw
uncooked food away from and below prepared or ready-to-eat food. Raw vegetables or
uncooked items should be stored above raw potentially hazardous foods.

Preparing. During preparation; an important skill to follow is "small batch"
preparation (McSwane et al., 2000). The first step in preparation of frozen foods is
thawing. As a result, thawing, which may take several hours or days for large items, must
be done carehlly to minimize the time that bacteria may grow and lessen the risk that

cross-contamination may occur (Bryan, 1993). The FDA requires raw animal foods to be
thawed in less than four hours including the time it takes for preparation for cooking or to
lower the food temperature to 41°F (5°C) under refrigeration. Arduser and Brown (2006)
stated that food preparers must use clean sanitized surfaces, equipment and utensils.
Cooking. Proper cooking can render food safe for people to eat, but foods not
cooked sufficiently pose a danger that they will cross-contaminate other things in the
kitchen (Egendof, 2000). Cooking foods to the proper temperature will destroy any
existing bacteria and make food safe for consumption. It is necessary to use a
thermometer to ensure food reaches the proper temperature during cooking (Arduser &
Brown, 2006). Poultry stuffing, stuffed meats, or injected meats must reach a temperature
of 74°C (165°F) or higher. Pork, beef, lamb, and veal must be cooked to 68°C (1 55°F) or
higher. Other procedures are: (a) avoiding overloading cooking surfaces with too many
products, (b) regulating the fat content, size, and thickness of each portion to make
cooking times predictable, and (c) allowing the temperature of cooking equipment to
rebound between cooking batches.
Serving and holding. Food service workers need to keep hot foods in hot holding
equipment above 60°C (140°F) and keep cold foods in a refrigeration unit or surrounded
by ice below 4°C (40°F) (Cichy, 1994). It is necessary to cover hot holding equipment to
retain heat and to guard against contamination (Arduser & Brown, 2006). This equipment
should never be used to cook or reheat food, only to keep it hot (Bryan, 1993). Food
service workers can use hot holding equipment, such as steam tables and hot-food carts
during service. Moreover, when serving food from holding equipment, cleaned and
sanitized long-handled ladles and spoons should be used so bare hands do not touch the

food (Bryan, 1993).
Cooling. The number one factor contributing to food-borne illnesses is the
improper cooling of food (Bryan, 1993). The FDA recommends that hot foods should be
cooled from 60°C (140°F) to 21°C (70°F) within two hours, and from 60°C (140°F) to
5°C (41°F) or less within six hours. When cooling hot foods, food service workers should:
(a) cut large items into smaller pieces, (b) use an ice bath or cold-jacketed kettles, (c) stir
or agitate foods frequently as they cool, (d) put the food in shallow pans on the upper
shelves of a refrigerator, (d) measure the temperature of the food with a thermocouple to
determine if the food is cooling quickly enough, and (e) label and store the foods with the
date and time they were prepared to indicate expiration datelshelf life and when to
discard (Bryan, 1993).
Reheating. Reheating foods is a critical control point because bacterial
contamination can survive and multiply if the product does not reach its minimum
required temperature (Bryan, 1993). Loken (1 995) proposed that food must be reheated to
74°C (140°F) within two hours of preparation. Moreover, foods should only be reheated
once, and uneaten portions of a reheated food should be discarded (McSwane et al.,
2000). When reheating food, food service workers should: (a) reheat only foods that have
been cooled and refrigerated for two days or less, and (b) never reheat food in hotholding equipment.
Synopsis of the Literature
Although the concept of food-borne illnesses has been widely discussed in the
theoretical literature, no empirical studies were found that investigated the factors
impacting food-borne illnesses in preschools. Moreover, there was no information on

food-borne illnesses in Taiwan's preschools that had been documented in any records.
The theoretical literature on food facilities provides a framework about physical facilities
in food establishments. The theories of food facilities include cleaning and maintenance
procedures as well as facility design and construction considerations. However, no
authors developed instruments to measure various aspects of food facilities. Many
authors proposed that food service workers and personal hygiene play major roles in the
prevention of outbreaks of food-borne illnesses. Up to now, only Lin and Sneed (2005)
developed a scale to measure food service workers attitudes and practices. The
researchers established internal consistency reliability for the scale but did not establish
construct validity. While the theories of the flow of food focus on several food
production procedures such as food receiving, food storage, food preparation and food
handling, the issues of food cooling and reheating have not received much emphasis.
Furthermore, there were no existing measures for the flow of food.
Based on weaknesses and gaps in the literature, it was recommended that an
explanatory (correlational) study be conducted on the relationships among food service
workers (practices and attitudes), food facilities (work areas and equipment), the flow of
food (receiving and storage, and preparation and handling), and food-borne illnesses in
Taiwan's preschools. As there were no existing measures for some of the variables (food
facilities, the flow of food, and food-borne illnesses), it was further recommended that
reliable and valid scales be developed for these variables. The theoretical framework
guiding this study is presented next.

Theoretical Framework

Factors affecting food-borne illness are a very important issue that can be
represented by a model containing three major integrated factors: food service workers,
food facilities, and the flow of food. Food service workers play a major role in prevention
and control of outbreaks of food-borne illnesses (Lin & Sneed, 2005). Positive food
safety attitudes will enable food service workers to practice proper food-handing
procedures, and food facilities cleaning and maintenance (Arduser & Brown, 2006).
Good personal hygiene practice can stop bacteria from contaminating and spreading into
new areas (Lin & Sneed, 2005). Moreover, many food-borne illnesses can occur because
of facility issues (Arduser & Brown, 2006). Arduser and Brown (2006) indicated that the
food facility includes work areas and equipment. Safe and sanitary food service begins
with work areas and equipment that are clean and in good repair (McSwane, Rue, &
Linton, 2000). The most common reason food-borne illnesses occur is because of food
mishandling (Arduser & Brown, 2006). Food can be contaminated at several points along
.

the flow of food from production to consumption (McSwane et al., 2003). There are two
primary dimensions in the flow of food: receiving and storage, and preparation and
handling (McSwane et al., 2003). Egendof (2000) argued that when food-borne illnesses
occur, the cause is more likely the improper storage, handling or preparation of food, than
the use of chemicals and pesticides by farmers and ranchers. Based on the review of
literature, key gaps in the literature, and theoretical framework guiding this study, the
following research question and hypotheses were tested.

Research Question

Q1: What are the descriptive characteristics of Taiwanese preschools in terms of

food facilities (environment, equipment, and water supply), food service
workers (attitudes toward food safety and sanitation, attitudes toward food
safety knowledge and training, and personal hygiene), the flow of food (food
receiving and serving, food storing, food preparation and cooking, and food
cooling and reheating), and the occurrence of food-borne illnesses?
Research Hypotheses

HI: There is a significant explanatory relationship between food service workers
(practices and attitudes), and food facilities in Taiwan's preschools.

H2: There is a significant explanatory relationship between food service workers
(practices and attitudes), and food-borne illnesses in Taiwan's preschools.
H3: There is a significant explanatory relationship between food service workers
(practices and attitudes), and the flow of food in Taiwan's preschools.
H4: There is a significant explanatory relationship between food facilities (work
areas and equipment), and food-borne illnesses in Taiwan's preschools.
H5: There is a significant explanatory relationship between the flow of food
(receiving and storage, and preparation and handling), and food-borne
illnesses in Taiwan's preschools.
H6: Food service workers (practices and attitudes), food facilities (work areas
and equipment), and flow of food (receiving and storage, and preparation
and handling) are significant explanatory variables of food-borne illnesses in
Taiwan's preschools.

Food service workers, food facilities, and the flow of food variables were
analyzed separately as conducted in Hypothesis H1 to H5. All variables were tested
together in a hypothesized model for Hypothesis H6. As shown in Table 2-1, a
hypothesized model depicts the relationships among the major theories and variables that
are tested in the study.
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Chapter I1 provided an in-depth review of food service workers, food facilities,
the flow of food, and food-borne illnesses. The main gap in the empirical literature is that
there have not been any studies examining the relationship among food service workers,
food facilities, the flow of food, and food-borne illnesses. In addition, there were no
existing measures for food facilities, the flow of food, and food-borne illnesses. The
theoretical framework of this explanatory study to provide a synthesizing conceptual
model was presented. Research question and research hypotheses based on gaps in the
literature and the theoretical framework, were also presented in this chapter. The chapter
concluded with the hypothesized model of the relationships tested in the study. Chapter
I11 presents the research methods used to answer the research question and test the
explanatory hypotheses.

CHAPTER I11
RESEARCH METHODOLOGY
This chapter addresses the ~nethodology used in this study to explore the
relationship among food facilities, food service workers, the flow of food, and food-borne
illnesses in Taiwan's preschools. The chapter includes a discussion of the research
design, the population and sampling plan, instrumentation, data collection procedures,
and the methods of data analysis. The chapter concludes with an evaluation of the
internal and external validity of the research methodology.
Research Design
The researcher developed five hypotheses to be used in a non-experimental,
quantitative, correlational (explanatory) research design to test the research hypotheses.
For hypothesis HI, the independent variable is food service workers, and the dependent
variable is food facilities. For hypothesis H2, the independent variable is food service
workers, and the dependent variable is food-borne illnesses. For hypothesis H3, the
independent variable is food service workers, and the dependent variable is the flow of
food. For hypothesis H4, the independent variable is food facilities, and the dependent
variable is food-borne illnesses. For hypothesis H5, the independent variable is the flow
of food, and the dependent variable is food-borne illnesses. For hypothesis H6, the
independent variables are food service workers, food facilities, the flow of food, and the
dependent variable is food-borne illnesses. A correlational (explanatory) research design
using multiple regression was employed to test hypotheses H1 to H6, about the
relationships among food facilities, food service workers, the flow of food, and foodborne illnesses.

Population and Sampling Plan

Target and Accessible Population
The target population for this study is all the food service directors in preschools
in Taiwan. Food service directors play key roles in food safety policies and have overall
understanding and primary responsibility for the food safety and sanitation practices in
their preschools. The Ministry of Education calculated that there were 3,351 preschools
in Taiwan in 2005 and each preschool has one food service director. Therefore, the
number of food service directors in the target population is 3,351. A list of 3,351
preschools is accessible from the Ministry of Education web site (http://www.edu.tw/).
Sample Size
Multiple regression analyses were used to test the research hypotheses. A
conservative rule of thumb for testing R~is n > 50 + Sm,where: n = sample size, and m =
number of predictors (Tabachnick & Fidell, 2001). Therefore, the minimum sample size
in this study must be greater than 162. For a target population of 3,351, the sample size
needed, based on the size of the population is 346 (Gay & Airasian, 2000). As the
percentage of responses in mailed questionnaire studies may be as low as 20% to 30%,
2,000 food service directors were sent copies of the survey with a return self-addressed
envelop. No personal identifiers were attached to the surveys.
Eligibility Criteria and Exclusion Criteria
Eligibility Criteria
In addition to the criteria of being a food service director, additional eligibility
criteria are used to enhance internal validity. The eligibility criteria of the sample are:
1. Respondents are at least 18 years old or older.

2. Respondents are able to read and write Chinese.

3. Respondents are employed at their preschools for the past six months.
4. Respondents agree to participate in this study and fully complete the
questionnaire.

Exclusion Criteria

1. The participants are not working for preschools in Taiwan.
2. The participants are not food service directors.

3. The participants work at their preschools less than six months.
4. The participants are unable to read and write traditional Chinese, or are under
18 years old.

Simple Random Sampling Plan
The sample was selected from the list of preschools that appear on the Ministry of
Education web site. The researcher coded 3,351 preschools and used a computer
generated random number table to identify the random sample of 2,000 preschools
selected for this study.
Instrumentation
A five-part, self-report survey was used to collect data. Part 1 ensures that the

respondents meet eligibility requirements. Parts 2-4 measure food facilities (Part 2), food
service workers (Part 3), and the flow of food (Part 4). Part 5 measures the occurrence of
food-borne illnesses in each preschool.

Part 1: Filter Questions
In part 1, three filter questions are included to make sure that the respondents fit
three basic restrictions: (a) being a food service director in hisher preschool, (b) having

been employed at hisher preschool for at least the past six months, and (3) clearly
understanding the dynamics of their preschools. All questions require yeslno responses.

Part 2: Food Facilities
Description

Part 2 of the survey concerns food facilities as measured by a 14-item instrument
consisting of two dimensions including work areas and equipment. Each item was
measured by a five-point Likert scale, 1 = strongly disagree; 2

=

disagree; 3

=

neither

agree nor disagree, 4 = agree; 5=strongly agree. A high score represents strong agreement
on this dimension and a low score represents strong disagreement. The items in the Food

Facilities Scale are presented in Table 3-1.

Table 3-1

Items of the Food Facilities Scale Developed by Researcher
Indicators

Items

Work Areas
In work areas, floors, ceilings and walls are properly constructed so they
1
are smooth and easily cleanable, nonabsorbent, and resistant to damage.
In work areas, a regular cleaning and maintenance program is established
2
for floors, walls and ceilings.
In work areas, proper lighting is present in food storage, production, and
3
in equipment and utensil cleaning and storage areas.
In work areas, all light fixtures are cleaned regularly and replaced
4
promptly when necessary.
In work areas, ventilation devices are sufficient in number and able to
5
prevent grease or condensation from collecting on walls and ceilings.
In work areas, intake and exhaust air ducts, exhaust fans, and hoods are
6
checked regularly to make sure they are clean and operating properly.
In work areas, water is received from an approved public water source.
7
In work areas, the plumbing system is designed and maintained to prevent
8
backflow and back siphonage.
Equipment

9
10
11

12
13
14

Kitchen equipment and utensils are cleaned, sanitized, stored, and used in
a way as to prevent cross-contamination.
Kitchen equipment and utensils are used following the manufacturer's
printed directions for care and operation.
Preventive maintenance programs and schedules for kitchen equipment
and utensils are established and routinely followed.
Cleaned equipment and utensils are stored in a clean and dry location, and
at lest 15 cm above the floor.
Kitchen equipment and utensils are regularly inspected and needed repairs
are made promptly.
Kitchen equipment and utensils are smooth, easily cleanable, easy to take
apart, easy to reassemble, and equipped with rounded comers and edges.

Reliability and Validity
Content validity of the Food Facilities Scale was initially established by the
literature review and by use of a panel of experts. The researcher determined each item to

be valid through a careful definition of the dimensions, based on the literature review. A
group of experts examined each item and made a judgment whether the each item ensures
the theoretical construct identified. Coefficient alpha as an estimate of internal
consistency reliability was examined for this scale and its dimensions. Nunnally (1978)
indicated that if alpha values exceeded .7, it was considered acceptable. In addition,
exploratory factor analysis was condiicted on this scale to establish construct validity.
Factor loadings less than .4 were suppressed (Nunnally & Bernestein, 1994).
Part 3: Food Service Workers
Description
Part 3 of the survey which was administered to food service workers used Ein and
Sneed's (2005) 12-item Food Safety Attitudes Scale and 14-item Food Safety Practices

Scale. The 10-item modified Food Safety Attitudes Scale and 9-item modified Food
Safety Practice Scale are presented in Table 3-2. Each item was measured by a five-point
Likert scale, 1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree, 4 = agree;
5=strongly agree. A high score represents strong agreement on this dimension and a low
score represents strong disagreement.

Table 3-2

Items of the Food Service Worker Scale
Indicators

Items

Food Safety Attitudes

I think sanitation is an important part of my job responsibilities.

8
9
10

I believe that good employee hygiene can prevent food-borne illness.
I think that it is the responsibility of all food handlers to ensure that food
is safe to serve.
I am willing to change my food handling behaviors when I know they are
incorrect.
It is more important to have tasty food rather than safe food.
I select a place to eat based on its reputation for good sanitation and
cleanliness.
I think that managers should regularly educate employees on personal
hygiene and sanitation.
I believe that food safety knowledge not only benefits my work but also
my personal life.
I am willing to attend a food safety training course.
I believe that food safety knowledge would make me more confident
about my work.

Food Safety Practices
11

12
13
14
15
16
17

18
19

I use gloves or utensils to handle food that is ready-to-eat.
I use a separate clean utensil for each food item.
I wash my hands vigorously with soap and water before working with
food.
I wear a clean uniform, when I work in food service.
I wear a hair restraint (cap or hair net), when I work in food service.
I wash my hands and change into a new pair of gloves after touching
anything that may contaminate my hands, when I prepare or serve food.
I do not drink or eat food while I am serving or preparing food.
I clean and sanitize work surfaces after each task.
I pay attention to expiration dates on foods and do not use foods that have
passed the expiration date.

Note: The food service workers scale is from "University foodservice employees' food safety knowledge,
attitude, practices, and training," by S. Lin and J. Sneed, 2005, Journal of Foodservice Management and
Education, 1(1), p. 1-22. Adopted with permission of the authors.

Reliability and Validity
Lin and Sneed (2005) established internal consistency with coefficient alpha. The
coefficient alpha values for the Food Safety Attitudes Scale was .83 and .72 for the Food

Safety Practice Scale, exceeding the minimum standard of .7 (Nunnally, 1978). However,
as the researchers did not establish construct validity of the Food Safety Attitudes Scale
and Food Safety Practice Scale, a panel of persons judged each item to be essential and
useful. Therefore, content validity of the Food Facilities Scale was initially established
by the literature review and by use of a panel of experts. Coefficient alpha as an estimate
of internal consistency reliability was calculated for this scale and its dimensions with
Alpha values of .7 or greater generally acceptable (Nunnally, 1978). Exploratory factor
analysis was performed on this scale to establish construct validity. Nunnally and
Bernestein (1994) indicated that if each factor loading on each dimension was more
than .4, the scale established construct validity for each dimension.
Part 4: The Flow of Food
Description

Part 4 of the survey relates to the flow of food, and was measured by a 19-item
instrument consisting of two dimensions including receiving and storage, and preparation
and handling. Each item was measured by a five-point Likert scale, 1 = strongly disagree;
2

=

disagree; 3 = neither agree nor disagree, 4 = agree; 5=strongly agree. A high score

represents strong agreement on this dimension and a low score represents strong
disagreement. The items of the Flow of Food Scale are presented in Table 3-3.

Table 3-3
Items of the Flow of Food Scale Developed by Researcher
Indicators

Items

Receiving and Storage

1
2
3

4
5
6
7
8

Food comes from approved sources and meets government standards.
Food is delivered using designated vehicles to preserve the quality of the
food.
Approved food handling practices are carried out during transportation
and receiving delivery.
Food is packaged in protective, leak-proof, durable packaging.
Raw meats are stored on the lower shelf of the refrigerator.
Raw vegetables or uncooked items are stored in the refrigerator above raw
potentially hazardous foods.
All food has labels, and dates, and is used in a first in first out rotation.
Refrigerated meats and potentially hazardous foods are stored at 41°F
(5°C) or below.

Preparation and Handling
Product needs are preplanned and thawed foods are sent under refrigerator
at a temperature of 41°F (5°C).
Before food preparation, cleaning and sanitizing utensils, cutting boards
and knives takes place.
Small units of food are worked on at one time, and then refrigerated.
Clean, sanitized hot-food carts and hot holding equipment to transfer food
and hold hot food are used.
Hot food items are held at 60°C (140°F) or higher.
Cold food items are kept at 4°C (40°F) or lower.
Food is covered to retain heat and to guard against contamination
Foods are cooled from 60°C (140°F) to 21°C (70°F) in less than two hours
and from 21°C (70°F) to 5°C (41°F) in four hours or less.
A thermometer is always used to verify foods are cooling properly.
Foods are reheated to at least 74°C (165°F) within two hours.
Foods are only reheated once, and uneaten portions of a reheated food are
discarded.

Reliability and Validity
Content validity of the Flow of Food Scale was initially established by the
literature review and by use of a panel of experts. The researcher determined each item to
be valid through a careful definition of the dimensions, based on the literature review.
Moreover, a group of experts examined each item and made a judgment whether the each
item ensures the theoretical content identified. Coefficient alpha as an estimate of internal
consistency reliability was determined for this scale and its dimensions. Exploratory
factor analysis was conducted on this scale to establish construct validity.
Part 5: Food-borne Illness
Part 5 of the survey was developed by researcher and related to the occurrence of
food-borne illnesses. To calculate the incidences of food-borne illnesses, a group of
experts stated that it is necessary to track the number of cases in each of the past three
years. Therefore, part 5 was measured by respondents reporting the number of cases of
food borne illnesses in Taiwan's preschools during the 2004,2005 and 2006 school years.

Ethical Considerations and Data Collection Methods
Procedures under taken included the following:

1. The researcher obtained permission via electronic mail to use scales adopted in
this study (see Appendix B) as the first required action before collecting data.
2. The researcher selected 17 experts who judged whether each item was essential
and useful.

3. An Institutional Review Board (IRB) application was submitted. A waiver of
documentation of a signed consent was requested of the IRB, as the signature
would be the only identifier.

4. After the IRB review, the researcher proceeded to obtain the necessary

translations and certifications. The questionnaire was translated from English
into Chinese by using the reverse-translation methods with an official
endorsement from an expert who is fluent in both the Chinese and English
languages to ensure the consistency of the questionnaire.
5. The questionnaire was not sent out until the study was approved by the IRB.

The start date of December 11, 2006 was the date this study was approved by
the IRB. The completion date of February 10, 2007 was two months after the
date for starting data collection, and was well within the time limit of one year
after IRE3 approval.
6. A list of schools, school phone numbers, and school addresses was obtained
from the Ministry of Education web site.
7. The researcher used a list of Taiwan's preschools and simple random sampling

to create a sample of 2,000 preschools.

8. The researcher called the selected preschools and obtained the names of food
service directors.

9. The 2,000 food service directors were sent copies of the survey and Informed
Consent Forms (see Appendix C) with a return envelop. No personal identifiers
were attached to the surveys.
10. The estimated time needed for participants to complete the survey is
approximately 10 minutes.
11. At the completion of data collection, the investigator submitted to the IRJ3 a
Report of Termination of Project, Form 8.

12. The data will be kept confidential, and stored electronically on a passwordprotected computer. The completed questionnaires will be kept in a locked
filing cabinet.

Methods of Data Analysis
The data collected from the mailed survey was analyzed using the statistical
software of SPSS (Statistical Package for the Social Sciences).
Coefficient Alpha and Exploratory Factor Analysis
In this study, the researcher will provide estimates of internal consistency with
coefficient alpha. All coefficient alpha values need to exceed the minimum standard of .7
level to provide good estimates and to retain the items (Nunnally & Bernstein, 1994).
Construct validity for the study will be established through factor analysis. In general,
factor loadings greater than .4 are considered to be of practical significance (Hair et al,

1998).
Descriptive Statistics
For Research Question 1, descriptive statistics will be used to describe the food
facilities (work areas and equipment), food service workers (food safety attitudes and
food safety practices), the flow of food (receiving and storage, and preparation and
handling), and occurrence of food borne illness in Taiwanese preschools.
Multiple Regression
Multiple regression analysis will be used to examine the relationships between the
dependent variable and several independent variables. When the R' value, the F statistic
and its significance level are known, the researcher can interpret the results. For
Hypothesis HI, the independent variable is food service workers (food safety attitudes

and food safety practices), and the dependent variable is food facilities. For Hypothesis
H2, the independent variable is food service workers (food safety attitudes and food

safety practices), and the dependent variable is food-borne illnesses. For Hypothesis H3,
the independent variable is food service workers (food safety attitudes and food safety
practices), and the dependent variable is the flow of food. For Hypothesis H4, the
independent variable is food facilities (work areas and equipment), and the dependent
variable is food-borne illnesses. For Hypothesis H5, the independent variable is the flow
of food (receiving and storage, and preparation and handling), and the dependent variable
is food-borne illnesses. For hypothesis H6, the independent variables are food service
workers (food safety attitudes and food safety practices), food facilities (work areas and
equipment), the flow of food (receiving and storage, and preparation and handling, and
the dependent variable is food-borne illnesses.
Evaluation of Research Methods

The study will be examined for internal validity and external validity by

examining the strengths and weakness of the research methods as follows:

Internal Validity
Strengths

1. A quantitative, explanatory (correlational) research design strengthens the
internal validity of the research and is stronger than a qualitative method.

2. Sample size was large enough to conduct the statistical analysis.
3. Statistical procedures used to analyze the data collected in this study were
appropriate to test the research hypotheses.

Weaknesses
1. A non-experimental research design has weaknesses in comparison to an

experimental design in drawing causal inferences.
2. The instruments employed in the study did not use existing scales that have

evidence of good estimates of reliability and established validity.
External Validity
Strengths

.

1. The survey was completed within their respective preschool settings, not in a

lab setting.
2. The target and accessible populations in this study were clearly defined.

3. Using a simple random sampling technique was appropriate because it has the
least sampling bias and offers opportunity to generalize to the target population.
Weaknesses
1. The final data producing sample of the target population was self-selected

which has potential bias.
2. A weakness in the study is in not including the entire target population as this

led to a low response rate, and resulted in an insufficient sample size of 384
that was less than necessary to generalize to the target population.
Chapter I11 presented the research methodology that addressed the research
hypotheses about the relationships among food service workers, food facilities, the flow
of food, and the frequency of food-borne illnesses. This chapter also included the
research design, the sampling plan, instrumentation, ethical consideration, data collection
methods, and methods of data analysis. Chapter IV presents the results of the study.

CHAPTER IV
RESULTS

This chapter presents the statistical analysis, tests of hypotheses, and answers to
research questions. The data collected from the survey were analyzed using the statistical
software of Microsoft Excel 2003 and SPSS 14.0. The methods of data analysis included
descriptive statistics, exploratory factor analysis, reliability analysis, and multiple
regression analysis. A total of 2,000 surveys were distributed, and 194 responses were
received. The response rate was 9.7%. Due to the fact that 11 responses were not
completed correctly and two respondents had not been employed at their preschools for at
least the past six months, a total of 181 valid responses were used in the data analysis
procedures. This response rate was sufficient to conduct the analysis, but did not meet the
desired sample size of 384, to generalize findings to the target population.
Construct Validity and Internal Consistency Reliability of Measurement Scales

Food Facilities Scale
Exploratory Factor Analysis of the Food Facilities Scale
Exploratory factor analysis using a principle components extraction and a varimax
rotation was used to establish construct validity of the Food Facilities Scale. The number
of factors actually extracted was determined by the number of items with eigenvalues
greater than 1. Factor loadings less than .4 were suppressed. The original Food Facilities
Scale had two factors, "work areas" and "equipment". Eigenvalues indicated two factors,
explained 56.00% of the total variance, while the scree plot depicted two factors.
The original Factor I, "work area", consisted of eight items. The new Factor I
retained six items, and item 7 "In work areas, water is received from an approved public

water source" and item 8 "In work areas, the plumbing system is designed and
maintained to prevent backflow and back siphonage" were dropped. Factor loadings for
the new 6-item Factor I ranged from .606 to 369. All six items appeared to assess
respondents' perception of environmental sanitation and maintenance within their
preschools, and were named "environment" by the researcher.
The original Factor 11, "equipment", consisted of six items. The new Factor I1
retained six of the original six items, and added two items from the original Factor I.
Factor loadings for the new 8-item Factor I1 ranged from .574 to .837 All eight items
appeared to assess the respondents' perception of equipment, water, and plumbing system
within their preschools, and were named "equipment and water supply" by the researcher.
Table 4-1 shows factor item loadings of the total sample for the modified Food Facilities
Scale.

Table 4-1
Factor Item Loadings for the ModiJied Food Facilities Scale

-

Factors

Items

Environment

1

2
3

4

5

6

In work areas, floors, ceilings and walls are properly
constructed so they are smooth and easily cleanable,
nonabsorbent, and resistant to damage.
In work areas, a regular cleaning and maintenance
program is established for floors, walls and ceilings.
In work areas, proper lighting is present in food storage,
production, and in equipment and utensil cleaning and
storage areas.
In work areas, all light fixtures are cleaned regularly and
replaced promptly when necessary.
In work areas, ventilation devices are sufficient in number
and able to prevent grease or condensation fiom collecting
on walls and ceilings.
In work areas, intake and exhaust air ducts, exhaust fans,
and hoods are checked regularly to make sure they are
clean and operating properly.

Equipment and Water Supply
In work areas, water is received fiom an approved public
water source.
In work areas, the plumbing system is designed and
maintained to prevent backflow and back siphonage.
Kitchen equipment and utensils are cleaned, sanitized,
stored, and used in a way as to prevent crosscontamination.
Kitchen equipment and utensils are used following the
manufacturer's printed directions for care and operation.
Preventive maintenance programs and schedules for
kitchen equipment and utensils are established and
routinely followed.
Cleaned equipment and utensils are stored in a clean and
dry location, and at lest 15 cm above the floor.
Kitchen equipment and utensils are regularly inspected
and needed repairs are made promptly.
Kitchen equipment and utensils are smooth, easily
cleanable, easy to take apart, easy to reassemble, and
eauivved with rounded comers and edges.

Loading for
Factor 1

Loading for
Factor 2

Reliability of the Modified Food Facilities Scale

The reliability of the modified Food Facilities Scale was calculated by
Cronbach's coefficient alpha. The coefficient alpha values exceed the minimum standard
of .7 (Nunnally & Bernstein, 1994), providing good estimates of internal consistency
reliability. Coefficient alpha values were .896 for "environment" and .898 for "equipment
and water supply". All factors reached an acceptable level of a coefficient alpha above .7,
indicating that the modified 14-indicator Food Facilities Scale was reliable. Table 4-2
shows item-total correlations and alpha if the item is deleted. If item 1 was deleted from
the first subscale and item 2 was deleted from the second subscale, Cronbach's alpha
would increase to greater than .9; however, the Cronbach's alphas were sufficiently high
to warrant keeping both items.

Table 4-2

Corrected Item-total Correlationsfor the Modified Food Facilities Scale

Factors

Items

Corrected
Item-Total
Correlation

Environment (Cronbach's Alpha = 396)
1

2
3

4
5

6

In work areas, floors, ceilings and walls are properly
constructed so they are smooth and easily cleanable,
nonabsorbent, and resistant to damage.
In work areas, a regular cleaning and maintenance
program is established for floors, walls and ceilings.
In work areas, proper lighting is present in food storage,
production, and in equipment and utensil cleaning and
storage areas.
In work areas, all light fixtures are cleaned regularly and
replaced promptly when necessary.
In work areas, ventilation devices are sufficient in number
and able to prevent grease or condensation from collecting
on walls and ceilings.
In work areas, intake and exhaust air ducts, exhaust fans,
and hoods are checked regularly to make sure they are
clean and operating properly.

Equipment and Water Supply (Cronbach's Alpha = 398)
In work areas, water is received fiom an approved public
water source.
In work areas, the plumbing system is designed and
maintained to prevent backflow and back siphonage.
Kitchen equipment and utensils are cleaned, sanitized,
stored, and used in a way as to prevent crosscontamination.
Kitchen equipment and utensils are used following the
manufacturer's printed directions for care and operation.
Preventive maintenance programs and schedules for
kitchen equipment and utensils are established and
routinely followed.
Cleaned equipment and utensils are stored in a clean and
dry location, and at lest 15 cm above the floor.
Kitchen equipment and utensils are regularly inspected
and needed repairs are made promptly.
Kitchen equipment and utensils are smooth, easily
cleanable, easy to take apart, easy to reassemble, and
equipped with rounded corners and edges.

,542

.823
,807

,813
,748

.686

Alpha if
Item Deleted

Food Service Workers Scale
Exploratory Factor Analysis of tlze Food Service Workers Scale

Exploratory factor analysis using a principle components extraction and a varimax
rotation was used to establish construct validity of the Food Service Workers Scale. The
number of factors actually extracted was determined by the number of items with
eigenvalues greater than 1. Factor loadings greater than .4 were considered to be of
practical significance. The original Food Service Worker Scale had two factors, "food
safety attitudes" and "food safety practices". Eigenvalues indicated three factors,
explained 57.26% of the total variance, while the scree plot depicted two factors.
The first new Factor I contained seven items: (a) item I "I think sanitation is an
important part of my job responsibilities"; (b) item 2 "I believe that good employee
hygiene can prevent food-borne illness"; (c) item 3 "I think that it is the responsibility of
all food handlers to ensure that food is safe to serve"; (d) item 4 "I am willing to change
my food handling behaviors when I know they are incorrect"; (e) item 5 "It is more
important to have tasty food rather than safe food"; (f) item 6 "I select a place to eat
based on its reputation for good sanitation and cleanliness"; and (g) item 19 "I pay
attention to expiration dates on foods and do not use foods that have passed the expiration
date". Factor loadings for the seven items ranged from .573 to .817. All seven items
appeared to assess a similar respondents' perception and were named "attitudes toward
food safety and sanitation".
The second new factor consisted of four items: (a) item 7 "I think that managers
should regularly educate employees on personal hygiene and sanitation"; (b) item 8 "I
believe that food safety knowledge not only benefits my work but also my personal life";

(c) item 9 "I am willing to attend a food safety training course"; and (d) item 10 "I
believe that food safety knowledge would make me more confident about my work".
Factor loaditigs for the five items ranged from .740 to .843. All four items appeared to
assess respondents' perceptions of food safety knowledge and training, and the factor was
named "attitudes toward food safety knowledge and training" by the researcher.
The final new factor had eight items: (a) item 11 "I use gloves or utensils to
handle food that is ready-to-eat7'; (b) item 12 "I use a separate clean utensil for each food
item"; (c) item 13 "I wash my hands vigorously with soap and water before working with
food"; (d) item 14 "I wear a clean uniform, when I work in food service"; (e) item 15 "I
wear a hair restraint (cap or hair net), when I work in food service"; (f) item 16 "I wash
my hands and change into a new pair of gloves after touching anything that may
contaminate my hands, when I prepare or serve food"; (g) item 17 "I do not drink or eat
food while I am serving or preparing food"; and Q item 18 "I clean and sanitize work
surfaces after each task". All eight items appeared to assess hygiene perceptions and were
named "personal hygiene" by the researcher. Factor loadings for the eight items ranged
from .636 to .799. Table 4-3 shows factor item loadings of the total sample for the
modified Food Service Worker Scale.

Table 4-3
Factor Item Loadings for the ModiJied Food Service Workers Scale

Factors

Items

Loading
for Factor
1

Loading
for Factor
2

.773

,186

317

,208

.755

,244

.766

.268

.767

.380

.692

.279

.573

.357

.510

.740

.388

.736

.248

.843

,326

327

.042

.381

.286

.328

.297

.I67

.381

,099

.I75

,152

,413

,265

Attitudes Toward Food Safety and Sanitation

1
2
3
4
5
6
19

I think sanitation is an important part of my job
responsibilities.
I believe that good employee hygiene can
prevent food-borne illness.
I think that it is the responsibility of all food
handlers to ensure that food is safe to serve.
I am willing to change my food handling
behaviors when I know they are incorrect.
It is more important to have tasty food rather
than safe food.
I select a place to eat based on its reputation for
good sanitation and cleanliness.
I pay attention to expiration dates on foods and
do not use foods that have passed the
expiration date.

Attitudes Toward Food Safety Knowledge and Training

7
8
9
10

I think that managers should regularly educate
employees on personal hygiene and sanitation.
I believe that food safety knowledge not only
benefits my work but also my personal life.
I am willing to attend a food safety training
course.
I believe that food safety knowledge would
make me more confident about my work.

Personal Hygiene
11

12
13
14
15
16

I use gloves or utensils to handle food that is
ready-to-eat.
I use a separate clean utensil for each food
item.
I wash my hands vigorously with soap and
water before working with food.
I wear a clean uniform, when I work in food
service.
I wear a hair restraint (cap or hair net), when I
work in food service.
I wash my hands and change into a new pair of
gloves after touching anything that may
contaminate my hands, when I prepare or serve
food.

Loading
for Factor
3

Table 4-3 (Continued)

Factors

Items

17

I do not drink or eat food while I am serving or
preparing food.
I clean and sanitize work surfaces after each
task.

18

Loading
for Factor
1

Loading
for Factor
2

Loading
for Factor
3

,255

,361

.636

,336

.126

.784

Reliability of the Modified Food Service Workers Scale
As presented in Table 4-4, coefficient alpha values were .929 for "attitudes
toward food safety and sanitation", .936 for "attitudes toward food safety knowledge and
training", and .926 for "personal hygiene". All factors obtained an acceptable level of a
coefficient alpha above .7, indicating that the 19-indicator modified Food Service
Workers Scale was reliable. Cronbach's alpha did not increase if any item were removed
from any of the three subscales.

Table 4-4

Corrected Item-total Correlationsfor the ModiJied Food Service Workers Scale

Factors

Items

Attitudes Toward Food Safety and Sanitation
(Cronbach's Alpha = ,929)
I think sanitation is an important part of my job
1
responsibilities.
I believe that good employee hygiene can prevent
2
food-borne illness.
I think that it is the responsibility of all food handlers
3
to ensure that food is safe to serve.
I am willing to change my food handling behaviors
4
when I know they are incorrect.
It is more important to have tasty food rather than safe
5
food.
I select a place to eat based on its reputation for good
6
sanitation and cleanliness.
I pay attention to expiration dates on foods and do not
19
use foods that have passed the expiration date.
Attitudes Toward Food Safety Knowledge and Training
(Cronbach's Alpha = .936)
I think that managers should regularly educate
7
employees on personal hygiene and sanitation.
I believe that food safety knowledge not only benefits
8
my work but also my personal life.
I am willing to attend a food safety training course.
9
I believe that food safety knowledge would make me
10
more confident about my work.
Personal Hygiene
(Cronbach's Alpha = .926)
I use gloves or utensils to handle food that is ready-to11
eat.
I use a separate clean utensil for each food item.
12
I wash my hands vigorously with soap and water
13
before working with food.
I wear a clean uniform, when I work in food service.
14
1 wear a hair restraint (cap or hair net), when I work in
15
food service.
I wash my hands and change into a new pair of gloves
16
after touching anything that may contaminate my
hands, when I prepare or serve food.
I do not drink or eat food while I am serving or
17
preparing food.
I clean and sanitize work surfaces after each task.
18

Corrected
Item-Total
Correlation

Alpha if Item
Deleted

The Flow of Food Scale
Exploratory Factor Analysis of the Flow of Food Scale

Exploratory factor analysis using a principle components extraction and a varimax
rotation was used to establish construct validity of The Flow of Food Scale. The number
of factors actually extracted was determined by the number of items with eigenvalues
greater than 1. Factor loadings greater than .4 were accepted. The original Flow of Food

Scale had two factors, "receiving and storage", and "preparation and handling".
Eigenvalues indicated four factors, explained 46.88% of the total variance, while the
scree plot depicted two factors.
The first new Factor I contained eight items: (a) item 1 "Food comes from
approved sources and meets government standards"; (b) item 2 "Food is delivered using
designated vehicles to preserve the quality of the food"; (c) item 3 "Approved food
handling practices are carried out during transportation and receiving delivery"; (d) item
4 "Food is packaged in protective, leak-proof, durable packaging"; (e) item 12 "Clean,
sanitized hot-food carts and hot holding equipment to transfer food and hold hot food are
used"; ( f ) item 13 "Hot food items are held at 60°C (140°F) or higher"; (g) item 14 "Cold
food items are kept at 4°C (40°F) or lower"; and (h) item 15 "Food is covered to retain
heat and to guard against contamination". Factor loadings for the eight items ranged
from .604 to .808. All eight items appeared related to receiving and serving food, and
were named "food receiving and serving" by the researcher.
The second new factor consisted of four items: (a) item 5 "Raw meats arc stored
on the lower shelf of the refrigerator"; (b) item 6 "Raw vegetables or uncooked items are
stored in the refrigerator above raw potentially hazardous foods"; (c) item 8 "Refrigerated

meats and potentially hazardous foods are stored at 41°F (5°C) or below"; and (d) item 9
"Product needs are preplmed and thawed foods are sent under refrigerator at a
temperature of 41°F (5°C)". Factor loadings for the four items ranged from .652 to .801.
All four items appeared to assess food storage, and were named "food storing" by the
researcher.
The third new factor consisted of three factor items: (a) item 7 "All food has
labels, and dates, and is used in a first in first out rotation"; (b) item 10 "Before food
preparation, cleaning and sanitizing utensils, cutting boards and knives takes place"; and
(c) item 11 "Small units of food are worked on at one time, and then refrigerated". Factor

loadings for the three items ranged from .602 to 328. All three items appeared to assess
issues of food preparation and cooking, and were named "food preparing and cooking"
by the researcher.
The final factor had four items: (a) item 16 "Foods are cooled from 60°C (140°F)
to 21°C (70°F) in less than two hours and from 21°C (70°F) to 5°C (41°F) in four hours
or less"; (b) item 17 "Thermometer are always used to verify foods are cooling properly7';
(c) item 18 "Foods are reheated to at least 74OC (165°F) within two hours"; and (d) item
19 "Foods are only reheated once, and uneaten portions of a reheated food are discarded".
Factor loadings for the four items ranged from .523 to .773. All four items assessed
respondents' perception of the importance of cooling and reheating, and were named
"food cooling and reheating" by the researcher. Table 4-5 shows factor item loadings of
the total sample for the modified Flow of Food Scale.

Table 4-5
Factor Item Loadings for the ModiJied Flow of Food Scale

Factors

Items

Food Receiving and Sewing
Food comes from approved sources and
meets government standards.
Food is delivered using designated vehicles
to preserve the quality of the food.
Approved food handling practices are
canied out during transportation and
receiving delivery.
Food is packaged in protective, leak-proof,
durable packaging.
Clean, sanitized hot-food carts and hot
holding equipment to transfer food and hold
hot food are used.
Hot food items are held at 60°C (140°F) or
higher.
Cold food items are kept at 4OC (40°F) or
lower.
Food is covered to retain heat and to guard
against contamination
Food Storing

5
6

8

9

Raw meats are stored on the lower shelf'of
the refrigerator.
Raw vegetables or uncooked items are
stored in the refrigerator above raw
potentially hazardous foods.
Refrigerated meats and potentially
hazardous foods are stored at 41°F (5OC) or
below.
Product needs are preplanned and thawed
foods are sent under refrigerator at a
temperature of 41°F (5°C).

Food Preparation and Cooking
7

10

11

All food has labels, and dates, and is used in
a first in first out rotation.
Before food preparation, cleaning and
sanitizing utensils, cutting boards and
knives takes place.
Small units of food are worked on at one
time, and then refiigerated.

Loading
for
Factor 1

Loading
for
Factor 2

Loading
for
Factor 3

Loading
for
Factor 4

Table 4-5 (Continued)

Factors

Items

Loading
for
Factor 1

Loading
for
Factor 2

Loading
for
Factor 3

Loading
for
Factor 4

.383

.440

-.023

.715

.209

.250

,171

.716

.I83

.I50

,296

.773

.209

.311

,422

.523

Food Cooling and Reheating
16

Foods are cooled from 60°C (140°F) to

21°C (70°F) in less than two hours and from
17
18
19

2 1OC (70°F) to 5OC (4 1OF) in four hours or
less.
A thermometer is always used to verify
foods are cooling properly.
Foods are reheated to at least 74OC (165OF)
within two hours.
Foods are only reheated once, and uneaten
portions of a reheated food are discarded.

Reliability of the Flow of h o d Scale

Coefficient alpha values were .919 for "food receiving and serving", .851 for
"food storing", .819 for "food preparing and cooking", and 342 for "food cooling and
reheating". All factors obtained an acceptable level of a coefficient alpha above .7,
indicating that the 19-indicator modified Flow of Food Scale was reliable. Table 4-6
presents item-total correlations and alphas if the item was deleted. Cronbach's alpha did
not increase if any item were deleted from any of the four subscales.

Table 4-6

Corrected Item-total Correlationsfor the ModiJied Flow of Food Scale

Factors

Items

Food Receiving and Serving (Cronbach's Alpha = .919)
1
2

3
4
12
13
14
15

Food comes from approved sources and meets
government standards.
Food is delivered using designated vehicles to preserve
the quality of the food.
Approved food handling practices are carried out during
transportation and receiving delivery.
Food is packaged in protective, leak-proof, durable
packaging.
Clean, sanitized hot-food carts and hot holding equipment
to transfer food and hold hot food are used.
Hot food items are held at 60°C (140°F) or higher.
Cold food items are kept at 4'C (40°F) or lower.
Food is covered to retain heat and to guard against
contamination

Food Storing (Cronbach's Alpha = .851)
5
6
8
9

Raw meats are stored on the lower shelf of the
refrigerator.
Raw vegetables or uncooked items are stored in the
refrigerator above raw potentially hazardous foods.
Refrigerated meats and potentially hazardous foods are
stored at 41°F (5OC) or below.
Product needs are preplanned and thawed foods are sent
under refrigerator at a temperature of 41°F (5'C).

Food Preparation and Cooking (Cronbach's Alpha = .8 19)
7

10
11

All food has labels, and dates, and is used in a first in first
out rotation.
Before food preparation, cleaning and sanitizing utensils,
cutting boards and knives takes place.
Small units of food are worked on at one time, and then
refrigerated.

Corrected
Item-Total
Correlation

Alpha if Item
Deleted

Table 4-6 (Continued)

Factors

Items

Corrected
Item-Total
Correlation

Alpha if Item
Deleted

.782

.754

.678

,800

564

.806

.591

336

Food Cooling and Reheating (Cronbach's Alpha = ,842)
16

17
18
19

Foods are cooled l7om 60°C (140°F) to 21°C (70°F) in
less than two hours and fkom 21°C (70°F) to 5OC (41°F)
in four hours or less.
A thermometer is always used to verify foods are cooling
properly.
Foods are reheated to at least 74OC (165OF) within two
hours.
Foods are only reheated once, and uneaten portions of a
reheated food are discarded.

Convergent Validity of Measurement Scales
Pearson r correlation coefficients were used to examine the relationships between
measurement scales. As shown in Table 4-7, significant relationships were found
between the each measurement scale. The strongest significant relationship was between
the total score of the Food Facilities Scale and the total score of the Food Service

Workers Scale (r = .784, p

= .000). The

weakest significant relationship was between the

Food Cooling and Reheating subscale and Food-borne Illnesses Scale (r = -.231, p
.002). Therefore, convergent validity was established for the measurement scales.

=

Table 4-7
Pearson r Inter Correlations to Establish Convergent Validity Between the Measurement Scales
Facilities
Equipment
&Water
Facilities
Environment
Facilities
Equipment
&Water
Facilities
Total Score
Workers
Food Safety
Workers
Knowledge
&Training
Workers
Personal
Hygiene
Workers
Total Score
Flow
Receiving
& Serving
Flow
Storing
Flow
Preparation
& Cooking
Flow
Cooling
& Reheating
Flow
Total Score

Facilities
Total
Score

Workers
Food
Safety

Workers
Knowledge
& Training

Workers
Personal
Hygiene

Workers
Total
Score

Flow
Receiving
& Serving

Flow
Storing

Flow
Preparation
& Cooking

Flow
Coollng
& Reheating

Flow
Total
Score

Occurrence

.660***

.626***

.588***

.694***

.473***

.303**

.558***

.290***

.477***

-.476***

.747***

.570***

.703***

.765***

.628***

.364***

.592***

.413***

.605***

-.474***

757***

.639***

.695***

.784***

.595***

.360***

.617***

.380***

.584***

-.509***

.538***

.393***

.649***

.369***

.572***

-.453***

.417***

.414***

.570***

.375***

.515***

-.544***

.622***

.522***

.591***

.426***

.660L**

-.528***

.61I***

.51 I***

.676***

445***

.669***

-.571***
-.248***

-.369***
-.384***

-.231**

-.357***

The researcher also established convergent validity by examining the Pearson r
inter correlation of food borne illnesses between the years. As shown in Table 4-8,
significant relationships were also found between the years.
Table 4-8
Pearson r Inter Correlations to Establish Convergent Validity of Food-borne Illness
Between the Years 2004, 2005, and 2006

Year 2004

Year 2005

Year 2006

.905***

.760***

Year 2005

.765***

*p5.05, **p<.Ol, ***p~.001

Research Question 1
What are the descriptive characteristics of Taiwanese preschools in terms of food
facilities (environment, equipment, and water supply), food service workers (attitudes
toward food safety and sanitation, attitudes toward food safety knowledge and training,
and personal hygiene), the flow of food (food receiving and serving, food storing, food
preparation and cooking, and food cooling and reheating), and the occurrence of foodborne illnesses?
Descriptive Analysis of Food Facilities
The modified Food Facilities Scale consists of 14 items, developed by the
researcher. The scale contains two dimensions including "environment" (6 items), and
"equipment and water supply" (8 items). Respondents were asked to provide answers to
each item, which was measured by a five-point Likert scale, ranging from 1 "strongly
disagree" to 5 "strongly agree". Higher mean scores indicate strong agreement on this
item and lower mean scores signify strong disagreement.

The average modified Food Facilities Scale total score was 64.05, with a possible
range of 14 to 70. The average item score for the modified Food Facilities Scale was
4.58. The dimension with the highest means score was "equipment and water supply".
The score of the "environment" dimension was 27.15, with a possible range of 6 to 30,
and the average item score for the "environment" dimension was 4.53. The score of the
"equipment and water supply" dimension was 36.90, with a possible range of 8 to 40, and
the average item score for the "equipment and water supply" dimension was 4.61.
The item with the highest average score was "Kitchen equipment and utensils are
regularly inspected and needed repairs are made promptly" (M = 4.69, SD = .466). The
item with the lowest average score was "In work areas, floors, ceilings and walls are
properly constructed so they are smooth and easily cleanable, nonabsorbent, and resistant
to damage" (M = 4.39, SD = .764). Table 4-9 presents the results of an analysis of the
descriptive statistics for the food facilities items.

Table 4-9

Descriptive Analysis of Food Facilities Items
Factors

Items

Environment
In work areas, floors, ceilings and walls are properly
constructed so they are smooth and easily cleanable,
nonabsorbent, and resistant to damage.
In work areas, a regular cleaning and maintenance program is
2
established for floors, walls and ceilings.
In work areas, proper lighting is present in food storage,
3
production, and in equipment and utensil cleaning and storage
areas.
In work areas, all light fixtures are cleaned regularly and
4
replaced promptly when necessary.
In work areas, ventilation devices are sufficient in number and
5
able to prevent grease or condensation from collecting on
walls and ceilings.
In work areas, intake and exhaust air ducts, exhaust fans, and
6
hoods are checked regularly to make sure they are clean and
operating properly.
Environment dimension score (Possible range 6-30)
1

Equipment and Water Supply
In work areas, water is received from an approved public
water source.
In work areas, the plumbing system is designed and
8
maintained to prevent backflow and back siphonage.
Kitchen equipment and utensils are cleaned, sanitized, stored,
9
and used in a way as to prevent cross-contamination.
Kitchen equipment and utensils are used following the
10
manufacturer's printed directions for care and operation.
Preventive maintenance programs and schedules for kitchen
11
equipment and utensils are established and routinely followed.
Cleaned equipment and utensils are stored in a clean and dry
12
location, and at lest 15 cm above the floor.
Kitchen equipment and utensils are regularly inspected and
13
needed repairs are made promptly.
Kitchen equipment and utensils are smooth, easily cleanable,
14
easy to take apart, easy to reassemble, and equipped with
rounded comers and edges.
Equipment and Water Supply dimension score (Possible range 8-40)
Average item score for the Food Facilities scale
Total Score (Possible range 14-70)
7

Mean
4.53
4.39

Standard
Deviation

Descriptive Analysis of Food Service Workers

The modified Food Service Workers Scale contains 19 items explaining three
dimensions: attitudes toward food safety and sanitation (7 items), attitudes toward food
safety knowledge and training (4 items), and personal hygiene (8 items). Respondents
were asked to indicate their answers to each item measured by a five-point Likert scale,
ranging from 1 "strongly disagree" to 5 "strong agree". Higher mean scores indicate
strong agreement on this item and lower mean scores signify strong disagreement.
The average modified Food Service Workers Scale total score was 87.64, with a
possible range of 19 to 95. The average item score for the modified Food Service
Workers Scale was 4.61. The dimension with the highest means score was "attitudes
toward food safety and sanitation" and the dimension with the lowest mean score was
"attitudes toward food safety knowledge and training". The score of the "attitudes toward
food safety and sanitation" dimension was 33.08, with a possible range of 7 to 35, and the
average item score for the "attitudes toward food safety and sanitation" dimension was
4.73. The score of the "attitudes toward food safety knowledge and training" dimension
was 18.16, with a possible range of 4 to 20, and the average item score for the "attitudes
toward food safety knowledge and training" dimension was 4.54. The score of the
"personal hygiene" dimension was 36.40, with a possible range of 8 to 40, and the
average item score for the "personal hygiene" dimension was 4.55.
The item with the highest mean score was "I pay attention to expiration dates on
foods and do not use foods that have passed the expiration date" (M = 4.77, SD = .433).
The item with the lowest mean score was "I am willing to attend a food safety training

course" (M

=

4.45, SD

=

.653). The results of analysis of descriptive statistics for the

food service workers items are shown in Table 4-10.
Table 4- 10

Descriptive Analysis of Food Sewice Workers Items
Factors

Items

Attitudes Toward Food Safety and Sanitation
I think sanitation is an important part of my job
responsibilities.
I believe that good employee hygiene can prevent
2
food-borne illness.
I think that it is the responsibility of all food handlers
3
to ensure that food is safe to serve.
I am willing to change my food handling behaviors
4
when I know they are incorrect.
It is more important to have tasty food rather than safe
5
food.
I select a place to eat based on its reputation for good
6
sanitation and cleanliness.
I pay attention to expiration dates on foods and do not
19
use foods that have passed the expiration date.
Attitudes Toward Food Safety and Sanitation dimension score
(Possible range 7-35)
1

Attitudes Toward Food Safety Knowledge and Training

I think that managers should regularly educate
employees on personal hygiene and sanitation.
I believe that food safety knowledge not only benefits
8
my work but also my personal life.
I am willing to attend a food safety training course.
9
I believe that food safety knowledge would make me
10
more confident about my work.
Attitudes Toward Food Safety Knowledge and Training dimension
score (Possible range 4-20)
7

Personal Hygiene
11

12
13
14
15

I use gloves or utensils to handle food that is ready-toeat.
I use a separate clean utensil for each food item.
I wash my hands vigorously with soap and water
before working with food.
I wear a clean uniform, when I work in food service.
I wear a hair restraint (cap or hair net), when I work in
food service.

Mean
4.73
4.70

Standard
Deviation

Table 4- 10 (Continued)
Factors

Items

I wash my hands and change into a new pair of gloves
after touching anything that may contaminate my
hands, when I prepare or serve food.
I do not drink or eat food while I am serving or
17
preparing food.
18
I clean and sanitize work surfaces after each task.
Attitudes Toward Personal Hygiene dimension score (Possible
range 8-40)
Average item score for the Food Service Workers scale
Total Score (Possible range 19-95)

16

Mean

Standard
Deviation

4.55

.581

4.48

.655

4.55
36.40

.661

4.61
87.64

Descriptive Analysis of the Flow of Food Scale
The Flow of Food Scale consists of 19 items, developed by the researcher. The
scale contains four dimensions including "food receiving and serving", "food storing",
"food preparation and cooking", and "food cooling and reheating". Respondents were
asked to provide answers to each item, which was measured by a five-point Likert scale,
ranging from 1 "strongly disagree" to 5 "strongly agree". Higher mean scores indicate
strong agreement on this item and lower mean scores signify strong disagreement.
The average modified Flow of Food Scale total score was 82.81, with a possible
range of 19 to 95. The average item score for the Flow of Food Scale was 4.36. The
dimension with the highest means score was "food preparation and cooking" and the
dimension with the lowest mean score was "food storing". The score of the "food
receiving and serving" dimension was 35.44, with a possible range of 8 to 40, and the
average item score for the "food receiving and serving" dimension was 4.43. The score of
the "food storing" dimension was 16.76, with a possible range of 4 to 20, and the average
item score for the "food storing" dimension was 4.19. The score of the "food preparation

and cooking" dimension was 13.67, with a possible range of 3 to 15, and the average item
score for the "food preparation and cooking" dimension was 4.56. The score of the "food
cooling and reheating" dimension was 16.93, with a possible range of 4 to 20, and the
average item score for the "food cooling and reheating" dimension was 4.23.
The item with the highest average score was "Before food preparation, cleaning
and sanitizing utensils, cutting boards and knives takes place" (M = 4.63, SD = .549).
The item with the lowest average score was "Raw vegetables or uncooked items are
stored in the refrigerator above raw potentially hazardous foods" (M = 4.13, SD = 1.065).
Table 4-1 1 presents the results of an analysis of the descriptive statistics for the flow of
food items.

Table 4-1 1

Descriptive Analysis of the Flow of Food Items
Factors

Items

Food Receiving and Serving
Food comes from approved sources and meets
government standards.
Food is delivered using designated vehicles to preserve
2
the quality of the food.
Approved food handling practices are carried out during
3
transportation and receiving delivery.
Food is packaged in protective, leak-proof, durable
4
packaging.
Clean, sanitized hot-food carts and hot holding equipment
12
to transfer food and hold hot food are used.
Hot food items are held at 60°C (140°F) or higher.
13
Cold food items are kept at 4OC (40°F) or lower.
14
Food is covered to retain heat and to guard against
15
contamination
Food Receiving and Serving dimension score (Possible range 840)
1

Food Storing
Raw meats are stored on the lower shelf of the
refrigerator.
Raw vegetables or uncooked items are stored in the
6
refrigerator above raw potentially hazardous foods.
Rekigerated meats and potentially hazardous foods are
8
stored at 41°F (5°C) or below.
Product
needs are preplanned and thawed foods are sent
9
under refrigerator at a temperature of 41°F (5OC).
Food Storing dimension score (Possible range 4-20)
5

Food Preparation and Cooking
All food has labels, and dates, and is used in a first in first
out rotation.
Before food preparation, cleaning and sanitizing utensils,
10
cutting boards and knives takes place.
Small units of food are worked on at one time, and then
11
refrigerated.
Food Preparation and Cooking dimension score (Possible range 315)
7

Mean
4.43
4.54

Standard
Deviation

Table 4-1 1 (Continued)
Factors

Items

Food Cooling and Reheating
16

Foods are cooled %om 60°C (140°F) to 21°C (70°F) in
less than two hours and from 21°C (70°F) to 5'C (41°F)
in four hours or less.
17
A thermometer is always used to verify foods are cooling
properly.
18
Foods are reheated to at least 74°C (165°F) within two
hours.
19
Foods are only reheated once, and uneaten portions of a
reheated food are discarded.
Food Cooling and Reheating dimension score (Possible range 420)
Average item score for the Flow of Food scale
Total Score (Possible range 19-95)

Mean

Standard
Deviation

4.23
4.19

.766

4.19

,815

4.17

.788

4.39

.749

16.93
4.36
82.81

Descriptive Analysis of the Food-borne Illnesses

To measure food-borne illness, respondents replied to one question and
reported the number of cases of food borne illnesses in Taiwan's preschools for the years
2005, 2006, and 2007. The largest group of frequency of food-borne illnesses was 0-5
people. The average number of food-borne illnesses cases was 1.03 for 2004, 1.15 for
2005, and .90 for 2006. The year with the highest number of cases was 2005 year while
2006 had the lowest number of cases. Table 4-12 provides the results of the descriptive
statistics of the occurrence of food-borne illness in each of the past three years.

Table 4- 12
Occurrence of Food-borne Illnesses in Taiwan S Preschools in 2004-2006
Frequency of food-borne illnesses cases

Standard
Deviation

Year

0-5

6-10
-

11-15

16-20

Mean

2004

176

11

0

0

1.03

,146

2005

174

4

2

1

1.15

,191

2006

170

10

1

0

.90

,169

1.01

Average

Research Hypothesis 1

HI: There is a significant explanatory relationship between food service workers
(attitudes toward food safety and sanitation, attitudes toward food safety
knowledge and training, and personal hygiene), and food facilities in
Taiwan's preschools.
Multiple regression analysis was used to measure the influence of food service
workers '(attitudes toward food safety and sanitation, attitudes toward food safety
knowledge and training, and personal hygiene) on food facilities. As shown in Table 4-13,
the F value (l02.175) for the regression model analyzing the three food service workers
dimensions and food facilities was significant ( p = .000) for an explanatory relationship.
The adjusted R~ indicated that the regression equation using the three food service
workers variables explained 62.8% (.628) of the variation in the food facilities variable.
To analyze the individual predictors, the t-statistic, which is the regression coefficient
divided by the standard error ( S o , was utilized. The results were significant for "attitudes
toward food safety and sanitation" (t = 6 . 5 9 7 , ~= .000) and "personal hygiene" (t = 4.619,

p

= .OOO).

In terms of the relative importance of these predictors, based on the values of the
/?coefficients, the order of importance was "attitudes toward food safety and sanitation"

(P

=

.479) and "personal hygiene" (P

=

.304). In summary, the overall model is

significant in supporting Hypothesis 1. However, of the three food service workers
dimensions, only "attitudes toward food safety and sanitation" and "personal hygiene"
were significant, positive explanatory variables of food facilities.
Table 4- 13
Summarized Multiple Regression Analysis for ModiJied Food Service Workers
Dimensions Explaining Food Facilities

p

t

P

.I54

,479

6.597

.OOO

,237

.I73

.095

1.374

.I71

,430

.093

,304

4.619

.OOO

B

SE

(Constant)

10.400

3.249

Attitudes toward food safety and
sanitation

1.018

Attitudes toward food safety
knowledge and training
Personal hygiene

Variable

N = 181
F = 102.175

df= 3

p = .000 R'

= .634

Adjusted R ~ .628
=

Research Hypothesis 2

H2: There is a significant explanatory relationship between food service workers
(attitudes toward food safety and sanitation, attitudes toward food safety
knowledge and training, and personal hygiene), and food-borne illnesses in
Taiwan's preschools.
Multiple regression analysis was employed to examine the relationship between
three food service workers variables (attitudes toward food safety and sanitation, attitudes
toward food safety knowledge and training, and personal hygiene), and the food-borne
illnesses variable. The F value (3 1.573) for the regression model analyzing the three food

service workers dimensions and food-borne illness was significant (p

=

.000) for an

explanatory relationship. The adjusted R~ indicated that the regression equation using the
three food service workers dimensions explained 33.8% (.338) of the variation in foodborne illnesses. To analyze the individual predictors, the t-statistic, which is the
regression coefficient divided by the standard error (SE) was used, and was significant for
"attitudes toward food safety knowledge and training" (t
"personal hygiene" (t

=

-3.517, p

=

=

-3.859, p

=

.000) and

.001). In term of the relative importance of these

predictors, based on the value of the P coefficients, the order of importance was "attitudes
toward food safety knowledge and training" @ = -.356) and "personal hygiene" @ = .308). In summary, the overall model was significant in supporting Hypothesis 2.
However, of the three food service workers dimensions, only "attitudes toward food
safety knowledge and training" and "personal hygiene" were significant inversely related
explanatory variables of food-borne illnesses. Table 4-14 summarizes the results of
analysis of the relative contribution of the modified food service workers dimensions in
explaining food-borne illnesses.
Table 4-14
Summarized Multiple Regression Analysis for Modified Food Service Workers
Dimensions Explaining Food-borne fllnesses
Variable
(Constant)
Attitudes toward food safety and
sanitation
Attitudes toward food safety
knowledge and training
Personal hygiene

N=181
F = 3 1.573

df= 3

b'

t

P

.226

.018

.I82

356

-.973

.252

-.356

-3.859

.OOO

-.479

,136

-.308

-3.517

.OO 1

B

SE

36.825

4.748

.041

p = .000 R2 = .349 Adjusted R2= ,338

Research Hypothesis 3
H3: There is a significant explanatory relationship between food service workers

(attitudes toward food safety and sanitation, attitudes toward food safety
knowledge and training, and personal hygiene), and the flow of food in
Taiwan's preschools.
Multiple regression analysis was used to examine the relationship between three
food service workers variables (attitudes toward food safety and sanitation, attitudes
toward food safety knowledge and training, and personal hygiene), and the total score for
the flow of food. As shown in Table 4-15, using food service workers as the independent
variable, the F value (50.927) for the overall regression equation was significant @

-

.000). The adjusted R~ indicated that the regression equation using the three food

service workers dimensions as a whole explained 45.4% (.454) of the variance in the total
score for the flow of food. To analyze the individual predictors, the t-statistic, which is
the regression coefficient divided the standard error (SE), was utilized and found to be
significant for the two dimensions of "attitudes toward food safety and sanitation" (t =
2.206, p

=

.029) and "personal hygiene" (t = 6.166, p

=

.000). In term of the relative

importance of these predictors, based on the values of the P coefficients, the order of
importance was "personal hygiene" @
sanitation" @

=

=

.491) and "attitudes toward food safety and

.194). In summary, the overall model was significant in supporting

Hypothesis 3. However, of the three food service workers dimensions, only "attitudes
toward food safety and sanitation" and "personal hygiene" were significant, positive
explanatory variables of the total score for the flow of food.

Table 4-1 5
Summarized Multiple Regression Analysis for ModiJied Food Service Workers
Dimensions Explaining the Flow of Food

(Constant)

F = 50.927

df= 3

p

= .000

t

P

,311

,194

2.206

.029

,229

,348

.055

.660

.510

1.157

,188

.49 1

6.166

,000

SE

13.812

6.547

,686

Attitudes toward food safety and
sanitation
Attitudes toward food safety
knowledge and training
Personal hygiene

N = 181

P

B

Variable

2 = .463

Adjusted 2 = .454

Research Hypothesis 4

H4: There is a significant explanatory relationship between food facilities
(environment and equipment and water supply), and food-borne illnesses in
Taiwan's preschools.
Multiple regression analysis was used to measure the influences of "environment"
and "equipment and water supply" together on food-borne illnesses. As shown in Table
4-16, the F value (3 1.178) for the regression model analyzing the two food facilities
dimensions and food-borne illnesses was significant ( p

=

.000) for an explanatory

relationship. The adjusted R~ indicated that the "environment" and "equipment and water
supply" together explained 25.1% (.251) of the variance in food borne illnesses. To
analyze the individual predictors, the t-statistic, the regression coefficient divided by the
standard error (SE) was used and was found significant for two dimensions:
(t = -2.874, p
= .006).

=

.005) and "equipment and water supply" (t = -2.798, p

Based on the values of the P coefficients, the relative order of importance of the

two predictors was "environment" @7 = -.277) and "equipment and water supply" @7 = -

.269). In summary, the overall model was significant in supporting Hypothesis 4. Both
"environment" and "equipment and water supply" were significant, negative explanatory
variables of food-borne illnesses.
Table 4-1 6
Summarized Multiple Regression Analysis for Modijied Food Facilities Dimensions
Explaining Food-borne Illnesses
Variable

B

t

P

.209

-.277

-2.874

,005

,186

-.269

-2.798

.006

B

SE

38.588

4.648

Environment

-.602

Equipment and water supply

-.5 19

(Constant)

Research Hypothesis 5
H5: There is a significant explanatory relationship between the flow of food (food
receiving and serving, food storing, food preparation and cooking, and food
cooling and reheating), and food-borne illnesses in Taiwan's preschools.
Multiple regression analysis was used to examine the relationship between flow
of food variables (food receiving and serving, food storing, food preparation and cooking,
and food cooling and reheating) and food-borne illnesses. The F value (1 1.379) for the
regression model analyzing the flow of food and food-borne illnesses was significant (p
=

.000) for an explanatory relationship. The adjusted R~ indicated the four dimensions

account for 18.7% (.187) of the variance in food-borne illnesses. To analyze the
individual predictors, the t-statistic, which is the regression coefficient divided by the
standard error (SE) was used, and was significant for the two dimensions of "food
storing" (t = -3.563, p = .000) and "food preparation and cooking" (t = - 3 . 5 9 0 , ~= .000).

In term of the relative importance of these predictors, based on the values of the

P

coefficients, the order of importance was "food storing7'@ = -.321) and "food preparation
and cooking" @ = -.3 17). In summary, the overall model was significant in supporting
Hypothesis 5. However, of the four flow of food dimensions, only "food storing" and
"food preparation and cooking" were significant inversely related explanatory variables
of food-borne illnesses. Table 4-17 summarizes the results of analysis of the relative
contribution of the flow of food in explaining food-borne illnesses.
Table 4-17
Summarized Multiple Regression Analysis for Modified Flow of Food Dimensions
Explaining Food-borne Illnesses
Variable

p

t

P

.I40

-.004

-.044

,965

-.610

.I71

-.321

-3.563

.OOO

-1.389

,387

-.317

-3.590

.OOO

.382

.255

.I54

1.493

.I37

B

SE

26.059

4.275

Food receiving and serving

-.006

Food storing
Food preparation and cooking

(Constant)

Food cooling and reheating

Research Hypothesis 6

H6: Food service workers (attitudes toward food safety and sanitation, attitudes
toward food safety knowledge and training, and personal hygiene), food
facilities (environment and equipment and water supply), and flow of food
(food receiving and serving, food storing, food preparation and cooking, and
food cooling and reheating) are significant explanatory variables of foodborne illnesses in Taiwan's preschools.

Multiple regression analysis was used to examine the relationship between food
service workers (attitudes toward food safety and sanitation, attitudes toward food safety
knowledge and training, and personal hygiene), food facilities (environment and
equipment and water supply), flow of food variables (food receiving and serving, food
storing, food preparation and cooking, and food cooling and reheating) and food-borne
illnesses. As shown in Table 4-18, the F value (12.899) for the regression model
analyzing the two food facilities dimensions and food-borne illnesses was significant ( p
=

.000) for an explanatory relationship. The adjusted R' indicated the nine dimensions

account for 37.3% (.373) of the variance in food-borne illnesses. To analyze the
individual predictors, the t-statistic, the regression coefficient divided by the standard
error (SE) was used and was found significant for four dimensions: "attitudes toward
food safety knowledge and training" (t = -3.077, p = .002), "personal hygiene" (t = -2.458,
p

=

.015), "food receiving and serving" (t = -2.337, p = .021), and "food storing" (t = -

2.062, p

=

.041). In term of the relative importance of these predictors, based on the

values of the p coefficients, the order of importance was "attitudes toward food safety
knowledge and training" @ = -.296), "personal hygiene" @ = -.252), "food receiving and
serving" @ = -.222), and "food storing" @ = -.174). In summary, the overall model was
significant in supporting Hypothesis 6. However, of the nine dimensions, only "attitudes
toward food safety knowledge and training", "personal hygiene", "food receiving and
serving" and "food storing" were significant inversely related explanatory variables of
food-borne illnesses.

Table 4-18
Summarized Multiple Regression Analysis for ModiJied Food Service Workers
Dimensions, ModiJied Food Facilities Dimensions, and ModiJied Flow of Food
Dimensions Explaining Food-borne Illnesses
Variable

B

SE

P

t

P

(Constant)
Environment
Equipment and water supply
Attitudes toward food safety and
sanitation
Attitudes toward food safety
knowledge and training
Personal hygiene
Food receiving and serving
Food storing
Food preparation and cooking
Food cooling and reheating

N = 181
F = 12.899

df= 9

p

= .000

= .404

Adjusted R ~ .373
=

Chapter IV presented descriptive statistics of the sample and reported the results
of the examination of the research question and hypotheses testing. Reliability and
validity analyses related to the variables measured in this study were also reported.
Chapter V provides a discussion of the findings in terms of interpretation, implications,
conclusion, and recommendations fiom this study.

CHAPTER V
DISCUSSION
Chapter V presents a discussion of the results reported in Chapter IV. This study
was the first to examine the relationship among food facilities, food service workers, the
flow of food, and food-borne illnesses. The specific purposes of this non-experimental,
quantitative, correlational (explanatory) research were (a) to describe Taiwan's
preschools in terms of food facilities, food service workers, the flow of food, and foodborne illnesses; and (b) to explain the relationships among food facilities, food service
workers, the flow of food, and food-borne illnesses in Taiwan's preschools. One research
question and six hypotheses were tested.
In this study, the two dimensions of food facilities (environment and equipment
and water supply) were measured by a 14-indicator modified Food Facilities Scale. Food
service workers' characteristics were measured by identifying their level of "attitudes
toward food safety and sanitation", "attitudes toward food safety knowledge and training",
and "personal hygiene", using a 19-item modified Food Service Workers Scale. The flow
of food was established by measuring the level of "food receiving and serving", "food
storing", "food preparation and cooking", and "food cooling and reheating", using a 19item modified Flow of Food Scale. The occurrence of food-borne illnesses of selected
Taiwan's preschools was measured by a 3-item Food-borne Illnesses Scale.
Using simple random sampling, 2,000 questionnaires were distributed, and 194
responses were received. Because 13 responses were invalid, a total of 181 valid
responses were used in the data analysis,procedures. Findings indicated that there were
significant explanatory relationships between food service workers (attitudes toward food

safety and sanitation, attitudes toward food safety knowledge and training, and personal
hygiene), and food facilities, food-borne illnesses, and the flow of food. The study also
found that there was a significant explanatory relationship between food facilities
(environment, and equipment and water supply) and food-borne illnesses. Moreover,
there was a significant explanatory relationship between the flow of food (food receiving
and serving, food storing, food preparation and cooking, and food cooling and reheating),
and food-borne illnesses. Chapter V presents a discussion of the results reported in
Chapter IV.
Interpretations
Descriptive Characteristics of tlze Sample

Based on the data collected in the Food-borne Illnesses Scale, the average number
of food-borne illnesses in Taiwan's preschools was 1.01 in past three years. The
researcher divided food facilities variable into two dimensions, "environment" and
"equipment and water supply". Each of the food facilities items were rated on a 5-point
scale. The dimension with the highest rated score was "equipment and water supply". To
measure the attitudes of food service workers, they were divided into three dimensions,
"attitudes toward food safety and sanitation", "attitudes toward food safety knowledge
and training", and "personal hygiene". The finding indicated that the "attitudes toward
food safety and sanitation" dimension had the highest mean score, and "attitudes toward
food safety knowledge and training" dimension had the lowest. To measure the flow of
food, processes were categorized into four dimensions, "food receiving and serving",
"food storing", "food preparation and cooking", and "food cooling and reheating". The

dimension with the highest rated score was "food preparation and cooking", followed by
"food receiving and serving", "food cooling and reheating", and "food storing".
Hypotheses Testing

No previous study had investigated the relationships among food facilities, food
service workers, the flow of food, and food-borne illnesses. To test Hypotheses 1 to 6, the
researcher used multiple regression analysis, where more than one predictor is jointly
regressed against the dependent variable. Out of six hypotheses, all were supported.
Based on the regression models tested, Table 5-1 summarizes the research hypotheses,
explanatoty variables, and whether or not the hypothesis was supported based on the
results in Chapter IV. Based on the regression models tested, the finding was consistent

with Egendof s proposition that proper food storage and preparation can reduce the
incidences of food-borne illnesses. However, the findings did not support Bryan's
proposition that improper cooling and reheating are the factors contributing to food-borne
illnesses. The results were also consistent with Lin and Sneed's (2005) and Loken's
(1995) propositions that food service workers and personal hygiene play major roles in
the prevention of outbreaks of food-borne illnesses. Moreover, the finding was consistent
with Arduser and Brown's (2006) proposition that food-borne illnesses can occur because
of food facility issues.

Table 5- 1
Research Hypotheses and Results
Hypotheses

Significant Explanatory Variables

Results

HI: There is a significant explanatory relationship between food
service workers (attitudes toward food safety and sanitation,
attitudes toward food safety knowledge and training, and personal
hygiene), and food facilities in Taiwan's preschools

Attitudes toward food safety and sanitation
Personal hygiene

Supported

H2: There is a significant explanatory relationship between food
service workers (attitudes toward food safety and sanitation,
attitudes toward food safety knowledge and training, and personal
hygiene), and food-borne illnesses in Taiwan's preschools.

Attitudes toward food safety knowledge and training
Personal hygiene

Supported

H3: There is a significant explanatory relationship between food
service workers (attitudes toward food safety and sanitation,
attitudes toward food safety knowledge and training, and personal
hygiene), and the flow of food in Taiwan's preschools.

Attitudes toward food safety and sanitation
Personal hygiene

Supported

H4: There is a significant explanatory relationship between food
facilities (environment and equipment and water supply), and
food-borne illnesses in Taiwan's preschools.

Environment
Equipment and water supply

Supported

H5: There is a significant explanatory relationship between the flow of
food (food receiving and serving, food storing, food preparation
and cooking, and food cooling and reheating), and food-borne
illnesses in Taiwan's preschools.

Food storing
Food preparation and cooking

Supported

H6: Food service workers (attitudes toward food safety and sanitation,
attitudes toward food safety knowledge and training, and personal
hygiene), food facilities (environment and equipment and water
supply), and flow of food (food receiving and serving, food
storing, food preparation and cooking, and food cooling and
reheating) are significant explanatory variables of food-borne
illnesses in Taiwan's preschools.

Attitudes toward food safety knowledge and training
Personal hygiene
Food receiving and serving
Food storing

Supported

Practical Implications

Throughout this study, a number of food safety concepts and ideas have been
explained, tested, and analyzed. In addition to adding to the professional literature, this
study helps food managers to define their food safety strategies in their organizations.
Some examples of this are now presented.
1. To avoid the occurrence of food-borne illnesses, food managers should place

greater emphasis on improving six dimensions: food service workers' attitudes
toward food safety knowledge and training, food service workers' personal
hygiene, environment, food equipment and water supply, food receiving and
serving, food storing, and food preparation and cooking.

2. Food service workers' personal hygiene was positively related to food facilities,
and the flow of food, and reduced the occurrence of food-borne illnesses.
Therefore, it is important for food managers to understand that it is not enough
to influence food safety by only cleaning their work areas and equipment. Food
managers should develop a policy to ensure that personal hygiene is more
important than the food production flow. Moreover, it is management's
responsibility to hire hygiene-conscious employees.

3. Food service workers' attitudes toward food safety knowledge and training are
primary keys for reducing the incidences of food-borne illnesses. Food
managers should let employees know that food safety knowledge and training
can reduce the risk of food-borne illnesses.

Conclusions

This section presents specific conclusions that relate to the research questions and
hypotheses.
1. For food service workers, "attitudes toward food safety and sanitation7' and
"personal hygiene" were significant positive explanatory variables of food
facilities and the flow of food. Furthermore, "attitudes toward food safety
knowledge and training" and "personal hygiene" were significant negative
explanatory variables of food-borne illnesses.
2. For food facilities, "environment" and "equipment and water supply" were

significant negative explanatory variables of food-borne illnesses.

3. For the flow of food, "food storing", and "food preparation and cooking" were
significant inversely related explanatory variables of food-borne illnesses.
4. When all variables were tested together in hypothesized model, "attitudes

toward food safety knowledge and training", "personal hygiene", "food
receiving and serving" and "food storing" were significant negative
explanatory variables of food-borne illnesses.

5. This study found that a modified two-dimension, 1Cindicator Food Facilities
Scale was more appropriate for measuring food facilities than the original
scale. A modified three-dimension, 19-indicator Food Sewice Workers Scale
was more appropriate for measuring food service workers than the original
two-dimension scale. A modified four-dimension, 19-indicator Flow of Food

Scale was more appropriate for measuring the flow of food than the original
two-dimension scale.

Limitations

The present study appears to be one of the more comprehensive studies about
food safety in Taiwan's preschools, using instruments having acceptable reliability and
validity, a sufficient sample size, probability sampling, and sound data analysis. However,
this study has the following limitations.
1. This study was limited to measuring attitudes of respondents who could be

reached through mail, and who were willing to respond to a survey about food
safety in their preschools.

2. Although a longitudinal approach is very important for a food safety study,
this study was a "one-time survey" study due to the limitations of cost and
time

3. A self-selected final data-producing sample and small sample poses threats to
external validity, and the non-experimental research design threatens internal
validity.

4. This study was based on the findings obtained using multiple regression
analyses. Structural equation modeling might have provided additional
information.

5. This study was conducted in Taiwan's preschools and the findings may only
be generalized to similar Taiwan's school levels but cannot be generalized to
other group or countries.
Recommendations for Future Study

The researcher suggests the following recommendations for future study where
additional information may be useful.

1. The study should be replicated in different countries or school levels as this

would strengthen and validate the findings of some of the hypotheses.

2. Future studies may add other variables, such as food safety training and
education.

3. Future studies may add socio-demographic characteristics of participants,
such as age, gender, and education level, years worked in food services, etc.

4. Further research may try to access a single preschool to examine related
research topics. Future research also can determine whether the variables and
their relationship are consistent over time in a longitudinal case study.
Chapter V discussed the results of the analyses related to answering the research
questions and testing the hypotheses that flowed from the research purposes of this study.
Findings were interpreted in light of the instrumentation. Implications for practice as well
as the conclusions drawn from interpretations were discussed. The limitations of the
study and recommendations for future study were also included.
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APPENDIX A
Survey Instrument (English Version)

Part 1: Filter Questions

1. Are you a food service director in your preschool?

Yes

No

2. Have you been employed at your preschool for the past six months?
Yes

No

3. Do you clearly understand the food safety and sanitation procedures in your
preschool?
Yes

No

If you answered yes to each of the above questions, proceed completing the
survey. If you answered no to any the above questions, there is no further need for you to
complete the survey.
Directions for Completing the Remaining Suwey Items

This survey is about your assessment of food safety and sanitation practices in
your preschool. Please show the degree to which you agree or disagree that the food
safety and sanitation in your preschool has the features described by the statements
below. If you strongly agree that food safety and sanitation has that feature, please circle
the number 5. If you strong disagree that food safety and sanitation has that feature,
please circle the number 1. If your assessment is somewhere in between strongly agree
and strongly disagree, please circle 2,3, or 4.
Part 2: Food Facilities
Strongly Disagree Neither agree Agree Strongly
nor disagree
agree
Disagree

1. In work areas, floors, ceilings and walls are
properly constructed so they are smooth and
easily cleanable, nonabsorbent, and resistant to
damage.
2. In work areas, a regular cleaning and
maintenance program is established for floors,
walls and ceilings.

1

2

3

4

5

1

2

3

4

5

Please turn over and continue with the questions on page 2.
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d dry location, and at lest 15 cm

le, and equipped with rounded

Please turn over and continue with the questions on page 3.

Part 3: Food Service Workers
Strongly Disagree Neither agree Agree Strongly
Disaaree
nor disagree
agree

1. I think sanitation is an important part of my job
responsibilities.
2. I believe that good employee hygiene can prevent
food-borne illness.
3. I think that it is the responsibility of all food
handlers to ensure that food is safe to serve.
4. I am willing to change my food handling
behavion when I know they are incorrect.
5. It is more important to have tasty food rather than
safe food.
6. I select a place to eat based on its reputation for
good sanitation and cleanliness.
7. I think that managers should regularly educate
employees on personal hygiene and sanitation.
8. I believe that food safety knowledge not only
benefits my work but also my personal life.
9. I am willing to attend a food safety training
course.
10. I believe that food safety knowledge
- would make
me more confident about my work.
11. I use gloves or utensils to handle food that is
ready-to-eat.
12. I use a separate clean utensil for each food item.
13. I wash my hands vigorously with soap and water
before working with food.
14. I wear a clean uniform, when I work in food
service.
15. I wear a hair restraint (cap or hair net), when I
work in food service.
16. I wash my hands and change into a new pair of
gloves after touching anything that may contaminate
my hands, when I prepare or serve food.
17. I do not drink or eat food while I am serving or
preparing food.
18. I clean and sanitize work surfaces after each task.
19. I pay attention to expiration dates on foods and
do not use foods that have passed the expiration date.
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Note: The food service workers scale is from "University foodservice employees' food safety knowledge,
attitude, practices, and training," by S. Lin and J. Sneed, 2005, Journal of Foodservice Management and
Education, I(]), p. 1-22. Adopted with permission of the authors.

Please turn over and continue with the questions on page 4.

Part 4: The Plow of Food

nt under refrigerator at a temperature of 4 1OF

equipment to transfer food and hold hot food are
used.
13. Hot food items are held at 60°C (140°F) or
higher.
14. Cold food items are kept at 4°C (40°F) or lower.
15. Food is covered to retain heat and to guard
against contamination
16. Foods are cooled fiom 60°C (140°F) to 21°C
(70°F) in less than two hours and fiom 21°C (70°F)
to 5°C (41°F) in four hours or less.
17. A thermometer is always used to varfy foods are
cooling properly.
18. Foods are reheated to at least 74OC (165°F)
within two hours.
19. Foods are only reheated once, and uneaten
portions of a reheated food are discarded.
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Please turn over and continue with the questions on page 5.

Part 5: Occurrence of Food-borne Illnesses
What was the number of food-borne illness cases in your preschool in each of the past 3
years?

2004
2005
2006

Thank you for your assistance with my dissertation.
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APPENDIX B
Permission Letter from Instrument Developers

RE: Request you permission

Sent: Tuesday 10/10/2006 9:11 AM

Sneed, Phyllis J [HRI]
To: Shu-Chen Lin

Dear Shu-Chen,
You have my permission to use the instruments in your research. Good luck with your
dissertation.
Dr. Sneed

-----Original Message----From: Shu-Chen Lin [mailto
Sent: Tuesday, October 10,2006 12:05 AM
To:
Subject: Request you permission
Dear Dr. Sneed

I am PhD student at Lynn University in Boca Raton, Florida in the United States. I am
writing my dissertation and writing to request your permission to use the two instruments
in your study: Food Safe Attitude Scale and Food Safe Practices Scale.

I thank you in advance for your cooperation.

Sincerely,

Shu-Chen Lin
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Lynn University
THIS DOCUMENT SHALL ONLY BE USED TO PROVIDE AUTHORIZATION FOR
VOLUNTARY CONSENT
PROJECT TITLE: The relationship of food facilities, food service workers and the flow of food to the
incidences of food-borne illnesses in Taiwan's preschools
ynn University 3601 N. Military Trail Boca Raton, Florida 33431
Project IRB Number.
I, Shu-Chen Lin, am a doctoral student at Lynn University. I am studying Global Leadership, with a
specialization in Educational Leadership. One of my degree requirements is to conduct a research study.
DIRECTIONS FOR TI= PARTICIPANT:
You are being asked to participate in my research study. Please read this form carefully as it provides you
with information about this study. The principal investigator (Shu-Chen Lin) will answer all of your
questions. Please ask questions about anything you don't understand before deciding whether or not to
participate. You are free to ask questions at any time before or after your participation in this study. Your
participation is entirely voluntary and you can refuse to participate without penalty or loss of benefits to
which you.are otherwise entitled. You acknowledge that you are at least 18 years of age, and that you do
not have medical problems or language or educational barriers that precludes understanding of
explanations contained in this authorization for voluntary consent.

PURPOSE OF THIS RESEARCH STUDY: The study is about food-bornc illnesses, food facilities,
food service workers, and the flow of food in Taiwan's preschools. Approximately 1,500 food service
directors are invited to participate in this study. Participants must be fluent in Chinese. Participalts must
have been employed at their prcsent preschools for at least the past six months.
PROCEDURE: You will fmt complete a qualifying survey. Then you will be asked to complete a 14item survey about your food facilities, a 26-item survey about your food service workers, and a 20-item
survey about the flow of food in your preschools. Finally, you will be asked to fill out the number of
food-borne illnesses cases in your preschool within the past 3 years. These surveys should take about at
last 10 minutes to complele.
POSSIBLE RISKS OR DISCOMFORT: This study involves minimal risk. Your may find that some of
the questions are sensitive in nature. In addition, participation in this study requires a minimal amount of
your time and effort.

Institutional Review Board for the Protection of Human Subjects
L y ~ nUnivcrsity
3601 N. Military Trail Boca Raton, Florida 3343 I

POSSIBLE BENEFITS: There may be no direct benefit to you in participating in this research.
However, in addition to the value of the theory development for future scholarship, the results of the
study should contribute to better organizational practices. Food managers night use the research
instruments to identify potential health ha7ards and to establish strategies to prevcnt the occurrence of
food-borne illnesses.
FI[NANCIAL CONSIDERATIONS: There is no financial compensation for your participation in this
research. There are no costs to you as a result of your participation in this study.
ANONYMITY: This survey will be anonymous. You will not be identified and data will be reported as
"group" responses. Participation in ths survcy is voluntary and return of the completed survey will
constitute your informed consent to participate. The results of this study may he published in a
dissertation, scientificjournals or presentations at professional meetings. In addition, your privacy will be
maintained in all publications or presentations resulting from this study. All the data gathered during this
study, which were previously described, will be kcpt strictly confidential by the researcher. Data will be
stored in locked files and destroyed at the end of the research. All information xvill be kept in strict
confidence and will not be disclosed unless required by law or regulation.
RIGHT TO WITIIDRA\V: You are free to choose whether or not to participate in this study. There will
be no penalty or loss of benefits to which you are otherwise entitled if you choose not to participate.
CONTACTS FOR QUESTIONSlACCESS TO CONSENT FORM: Any questions you have about
this study or your participation in it, either now or in the future, wlll be answered by Shu-Chen Lin who
or at
, and Dr. Mary Tebes, faculty advisor
may be reached at:
who may be reached at
. For any questions regardiig your rights as a research subject,
you may call Dr. Farideh Farazmand, Chair of the Lynn University Institutional Review Board for the
Protection of Human Subjects, at
. If any problems arise as a result of your participation
in this study, please call the principal investigator (Shu-Chen Lin) and the hculty advisor (Dr. Mary
Tebes) immediately. A copy of this consent fornl will be given to you.
INVESTIGATOR'S AFFIDAVIT: I hereby certify that a written explanation of the nature of the above
project has been provided to the person participating in this project. A copy of the written documentation
provided is attached hereto. By the person's consent to voluntary padicipate in this study, the person has
represented that helshe is at least 18 years of age, and that hetshe does not have a medical problem or
language or educational barrier that precludcs hidher understanding of my explanation. Therefore, I
hereby certify that to the best of my knowledge the person participating in this project understands clearly
the nature, demands, benefits, and risks involved in hisfher participation.

Date of IRB Approval: 1211 1

Institutional Review Bonrd for the Protection of Human Subjects
Lynn University
3601 N. Military Trail Boca Raton, Florida 33431
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